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STRESS ANALYSIS OF CIRCULAR SEMIMONOCOQUE CYLINDERS WITH CUTOUTS!

By Harvey G. MoCoars, Jr.

SUMMARY

A method 18 presented for analyzing the stresses about cutouts
in circular semimonocoque cylinders with flexible rings. The
method involves the use of so-called perturbation stress distri-
butions which are superposed on the stress distribution that
would exist in the structure with no cutout in such a way as to
give the effects of a cutout. Z%Gmethodca/nbeusedforany
loading case for which the structure without the cutout can be
analyzed and is sufficiently versatile to account for stringer
and shear reinforcement about the cutout.

INTRODUCTION

An airplane fuselage usually has openings or cutouts for
entrance doors, cergo doors, windows, and many-other pur-
poses. The presence of such openings may result in a con-
siderable redistribution of stress in the structure. Some
knowledge of this stress redistribution is desirable in the
structural design of fuselages near cutouts.

A large portion of the structure of many fuselages can be
represented, approximately, by a circular semimonocoque
cylinder, that is, a thin-walled circular cylinder stiffened by
stringers (axial stiffening members) and rings (circumferential
stiffening members). Some previous investigations relating
to the problem of stress analysis of cylindrical semimonocoque
shells with cutouts were reported in references 1 to 4. One
limitation common to all of these analyses is that the flexi-
bility of the rings or circumferential-stiffening members is
neglected. In reference 5, Cicale discussed this limitation
as well as certain other limitations in some of the previous
investigations and introduced the idea that the effect of a
cutout can be reproduced by superposing certain perturba-
tion stress states on the stresses which would occur in the
shell without a cutout.

The problem discussed by Cicals in reference 5 is that of a
cutout in a circular semimonocoque cylinder which is long in
comparison to the length of the cutout. The analysis of
reference 5 is somewhat limited because it can be used only
for loading conditions which produce stringer stresses longitu-
dinally antisymmetric about the center line of the cutout
(for example, torsion), and it cannot take into consideration
the effects of coaming stringer reinforcement. The present
report is an extension of the approach of Cicala and presents

& method of analysis which can be used with more general
loading conditions and with either shear or stringer rein-
forcement about the cutout. .

In reference 6 the stress perturbation tecﬁ&nque is applied
to the analysis of stresses about cutouts in flat sheet-stringer
panels under axial load. Three basic unit perturbation
solutions were used as tools in this method of analysis. In
part I of this report the analogous perturbation approach is
described for the stress analysis of circular semimonocoque
cylinders with cutouts. The three perturbation-solution
tools for circular semimonocoque cylinders analogous to
those for the flat sheet-stringer panels of reference 6 are
developed in part IT of this report.

SYMBOLS
A4 effective cross-sectional area-of a stringer
A* cross-sectional area of additional portion of a

reinforced stringer
A,=3B8#—1-+}cos nd
A;J.(@

w22
EY R?
B=giT
B,=3B#+2(1—cos ns)
b arc distance between stringers, B3

Atifn('i)

bli= (ng‘?’)
t'R®
C= TT
Dn=ﬁ;;l)
D 1
™ emtnyrmtny—1]
dn coefficient in trigonometric series for &,
E Young’s modulus of elasticity
Fy tangential force on ring 7 uniformly distributed
between stringer 7 and stringer 7-}-1
Fx(@) coefficient in trigonometric series for stringer
loads
4 shear modulus of elasticity

!8upersedes NACA TN 3199, 1054 and NACA TN 8200, 1854 by Harvey Q. McComb, Jr., and NACA TN 3460, 1055 by Harvey G. Mc¢Oomb, Jr. and Emmet F. Low, Jr.
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Hy(n,¢)= i; D,, cos (rm+n)¢

Hyn )= .21 (~1) D, sin (rm+n)é

I effective moment of inertia of a ring cross section

1,8 longitudinal indices, indicating rings and bays

I has the value 1 when % is an integer and has the
value 0 when % is not an integer

im circumferential indices, indicating stringers and
panel rows

klrs integers

L distance between rings

M(z,¢) bending moxment in ring %

My, M, applied moment and torque, respectively (see
fig. 5)

m total number of stringers in cylinder, m23

n index of terms in a trigonometric series

P external concenfrated force in the longitudinal
direction applied to a stringer at its intersec-
tion with a ring, Ib

Py stringer load in stringer j &6 ring %

Dis basic stringer load in stringer 7 at ring ¢

pey(Em) load in stringer j at ring ¢ due to 2 unit concen-
trated perturbation load on stringer 5 at ring £

PylEn] load in stringer j at ring ¢ due to & unit shear
perturbation load about shear panel (£,7)

Q external shear force per unit length applied about
a shear panel, lb/in.

qy shear flow in shear panel (2,7)

Ty basic shear flow in shear panel (3,7)

qulEn) shear flow in shear panel (7,7) due to a unit
concentrated perturbation load on stringer ¢
at ring £

qulél shear flow in shear panel (¢,5) due to a unib
shear perturbation load about shear panel
(&m)

R radius to middle surface of sheet

S external force in the longitudinal direction
uniformly distributed along that portion of a
stringer which lies between adjacent rings, 1b

Sn‘: i D rn2

rm—o

t thickness of sheet

t* thickness of additional portion of & reinforced
shear panel, that is, a doubler plate

14 thickness of all material carrying bending
stresses in cylinder if uniformly distributed
around perimeter, A/b

U total stress energy

V@,e) transverse shear in ring ¢

CinyOign, .

o ctin arbitrary constants

Ba?
443 " %

;3 _B¥
2 . .,md
sin? —
S 2
" 1208,

Ay second cenfral difference in the ¢ direction or
longitudinal direction, that is
Aug(@)=g(1+1)—29(@)+g(—1)

b central angle between stringers, 2=/m

3rs Kronecker delta; takes the value 1 when r=s
and takes the value 0 when r»s

;' u=i3—¢"

Asn,Azy quantities defined immediately following equa-
tion (24)

¢ angular coordinate for rings

—_ 2
x:=% cos™! [632 1_‘“ ’ (Bn;‘l> '_"Yua \ (Dn>1)
- z
L cosht [5“2 L \ /(B’;_]') —Yn? | (D<L1)
¥a=5 cosh™ [ﬁ"2_1+ (ﬁ";—ly—%{'
BASIC ‘ASSUMPTIONS

A structure of the type considered in this report is shown
in figure 1. It consists of a thin-walled circular cylinder
stiffened by stringers in the longitudinal direction and by
rings in .the circumferential direction. The rings and
stringers divide the thin-walled shell into rectangular panels
which are called shear panels. The cutout is assumed to be
rectangular—it removes an arbitrary number of shear panels
and interrupts the corresponding stringers.

Some loading conditions which can be handled with this
method of analysis are illustrated in figure 1. Otherloading
conditions are permisgible if the stress distribution in the
cylinder without the cutout is known.

A typical portion of the structure is shown in figure 2 with
the index system used in this report to designate stringoers,
rings, bays, and panel rows. Note that the intersection of

N

34

Figure 1.—Circular semimonocoque cylinder with cutout,
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Fieure 2.—Portion of typical cylinder.

ring ¢ and stringer j occurs at the lower left-hand corner of
shear panel (2,7).

The analysis is based on the following assumptions regard-
ing the properties of the structure:

() The cylinder is long relative to the length of the cutout.

(b) The stringers are uniform and equally spaced around
the shell, and the sheet is of constant thickness.

(c) The stringers carry only direct stress, and the sheet
takes only shear stress which is constant within each shear
panel; thus stringer stresses vary linearly between adjacent
rings.

(d) The rings are uniform and have a finite bending stiff-
ness in their own planes, but they do not restrain longitu-
dinal displacements of the stringers. The bending of the
rings is inextensional.

(e) The difference between the radius to the middle surface
of the sheet and the radius to the neutral axis of & ring is
negligible,

(f) The structure is elastic and no buckling occurs,

I—ANALYSIS OF STRESSES ABOUT CUTOUTS BY A
PERTURBATION LOAD TECHNIQUE

PERTURBATION STRESS DISTRIBUTIONS

The tools for the method of analysis to be described are
the stress distributions due to three types of loads, called
perturbation loads, applied to an infinitely long circular
eylinder with no cutout. One perturbation load consists of
a concentrated force P imposed on one stringer of the shell
at its intersection with a ring, the force acting in the direction
of the stringer. This load is llustrated in figure 3 (a) and
is called the concentrated perturbation load. A second type,
illustrated in figure 3 (b), is called the distributed perturba-
tion load and consists of a force S uniformly distributed
along the portion of one stringer which extends between two
adjacent rings, the force acting in the direction of the stringer.
The third type, shown in figure 3 (¢), is called the shear

perturbation load and consists of wuniformly distributed
forces per unit length @ applied along the stringers and rings
that border one shear panel of the shell, the forces acting in
such a way as to cause pure shear in that panel.

For each of the three perturbation loads, formulas are
developed in part II of this report which give stringer loads
in every stringer at each ring and shear flows in each shear
panel of the shell. By use of these formulas, tables of coeffi-
cients can be computed which give stringer loads and shear
flows in the neighborhood of each perturbation load due to a
unit magnitude of that load. Such tables for a cylinder
having 36 stringers and various values of the structural
perameters B and C are presented as tables 1 to 30. These
tables were calculated on an IBM Card-Programmed Elec-
tronic Calculator. The application of these tables is not
limited to cylinders with 36 stringers. In general, the total
stringer area can simply be redistributed into 36 fictitious
stringers. The values of the parameters B and C are not
changed by such & redistribution of stringer area. Then the
tables can be thought of as presenting (a) the load which is
taken by all of the normal-stress-carrying material up to 5°
on either side of the location of a fictitious stringer and (b)
the shear flows at points in the sheet halfway between fic-
titious stringers.

Part (a) of each table contains the values of p, and gL
due to & concenfrated perturbation load P=1 on stringer
§=0 at ring station :=0. Part (b) contains the values of
py and guL due to a distributed perturbation load of total
magnitude S=1 on stringer j=0 between rings 7=0 and
2=1. Part (c¢) contains the values of py/L and ¢, due to &
ghear perturbation load per unit length of magnitude @=1
about shear panel (0,0). The positive senses of the pertur-
bation loads are the senses shown in figure 3; stringer loads
are assumed positive in tension, and shear flow is positive
when an element of the sheet is loaded by shears which act
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Frauore 3.—Perturbation loads.

in the positive sense of the shear perturbation load. The
solutions for arbitrary locations of the perturbation loads
are readily obtained from the tables by means of changes of
indices.

The application of these perturbation loads and the stress
distributions caused by them in the stress analysis of cir-
cular semimonocoque cylinders with cutouts is discussed in
the following section. The perturbation solutions are exact
only for infinitely long cylinders. However, in the solution
of a cutout problem, the perturbation loads are applied in
self-equilibrating groups in order not to disturb the overall
equilibrium of the structure; therefore, the stresses due to
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the perturbation loads decay rapidly in the longitudinal di-
rection. Consequently, the application of perturbation
stress distributions for an infinitely long cylinder to a cyl-
inder of finite length is justified if the vicinity of application
of the perturbation loads is far from the ends of the
cylinder.
METHOD OF ANALYSIS
STRUCTURE WITH NO REINFORCEMENT ABOUT CUTOUT

Application of perturbation loads.—Consider, first, a
structure like that shown in figure 1 which has no reinforce-
ment about the cutout. The stress distribution in such 2
ghell can be thought of as a superposition of the stresses
which would exist in the structure without & cutout and
perturbation stress distributions which arise because of the
cutout. The structure without & cutout is called herein the
basic structure. The stress distribution which would exist
in this structure is called herein the basic stress distribution.
In the present report the basic stress distribution is assumed
to be known. Then the problem of analyzing a structure
with & cutout consists of the determination of the perturba-~
tion stress distributions to be superposed on the basic stresses
in such & manner as to annihilate the effects of that portion
of the basic structure which lies within the boundaries of
the cutout. Finding the proper magnitudes of these pertur-
bation stresses involves the solution of a system of simulta-~
neous algebraic equations.

At the cutout boundary in the structure with the cutout,
two conditions must be satisfied: (a) the stringer load must
be zero at points where a stringer is interrupted by the cut-
out and (b) no external shear forces may act on portions of
stringers and rings which border the cutout. By superposing
concentrated and shear perturbation loads on the basic
structure, the resultant stresses can be made to satisfy these
conditions.

The method of analysis is as follows:

(1) Find the stress distribution for the basic structure,
that is, the cylinder without a cutout.

(2) Place perturbation loads on the basic structure in the
following manner: At each point where & stringer would be
interrupted by the cutout, place a concentrated perturba-
tion load; and, about each shear panel which would be re-
moved by the cutout, place a shear perturbation load. For
the case of a cutout removing three shear panels and in-
terrupting two stringers, these perturbation loads are shown
in figure 4.

Bay
-l [0} [
(“I
! 3
g": 0o .u:.,
£o 5
me -1
-1
-1 (e} |
Ring

Figure 4—Application of perturbation loads.



STRESS ANALYSIS OF CIRCULAR SEMIMONOCOQUE CYLINDERS WITH CUTOUTS

(3) With the use of the tables of coefficients, write a set
of simultaneous algebraic equations which state the following
conditions:

(n) At the points where a stringer is to be interrupted by
the cutout boundary, the resultant stringer load must
vanish when the boundary is approached from the structure
outside of the cutout. This resultant stringer load is com-
posed of the basic stringer load plus the stringer load due to
all the perturbation loads.

(b) In each shear penel which is to be removed by the
cutout, the basic shear flow plus the shear flow due to all
the perturbation loads must be equal to the shear perturba-
tion load applied to the portions of stringers and rings which
border that given panel. Thus, the shear flow exerted by
the shear panel on the portions of sfringers and rings bor-
dering it will exactly cancel the shear perturbation load
applied to those same portions of stringers and rings.

(4) Solve the system of equations from step (3) for the
magnitudes of the perturbation loads, and superpose the
stress distributions due to these loads on the basic distribu-
tion. This procedure yields the stress distribution in the
structure with cutout.

Upon completion of these four steps, the magnitudes of the
perturbation loads on the basie structure have been adjusted
so that simultaneous removal of that portion of the basic
structure which lies within the cutout boundary and the
perturbation loads themselves would not disturb the remain-
der of the structure. The perturbation loads are in equilib-
rium with the portion of the basic structure lying within the
cutout boundary. The stresses outside the cutout boundary

in the basic structure subjected to the actual external loading

together with the perturbation loads are precisely the same
s the stresses in the structure with the cutout subjected to
the external loading alone.

Conditions 3 (a) and 3 (b) can be expressed mathematically
by the following equations, respectively:

;Z’J)P w16 ﬂ)+§$@eﬂ?u [l +Dey=0 ®
??P&Qu ¢ n)+}_‘_,£Z‘,’ Qenss (£, +Ges= ) 2)

The unknowns are P, the magnitude of the concentrated
perturbation load on stringer 5 at ring £, and @, the magni-
tude of the shear perturbation load about shear panel (£,7).
The coefficients py(¢,7) and ¢,4(£,9) are found in part (a) of
the tables and the coefficients p,[£,9] and g,[%,9] are found in
part (¢). The summations in each case are extended over
the appropriate perturbation loads. Hquation (1) is written
for each 4,7 where a stringer is to be interrupted by the cutout
and refers in each case to the stringer load as the point ,7 is
approached from within that portion of the structure lying
outside the cutout boundary. Equation (2) is written for
oach 7,7 where a shear panel is to be removed by the cutout.
The form of equations (1) and (2) is the same regardless of
whether the rings in the cylinder are considered rigid or
flexible.

This method of analysis may be applied to a cylinder hav-
ing a cutout more than 1 bay long, but, in such a situation,
the effects of removing ring segments from the region within
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the cutout boundary are neglected. In the rigid-ring cese,
such effects do not exist if the cut rings remain effectively
rigid; in the flexible-ring case, the effects of cutting & ring
could, in principle, be taken into account through the intro-
duction of additional types of perturbation loads. It is
possible that even with flexible rings the effects of cutting a
ring are negligible in certain cases, but this would have to be
verified by further investigation.

Sample caleulation.—In order to illustrate the method of
calculation, the cylinder shown in figure 5 is analyzed. A
cutout which removes three shear panels and interrupts two
stringers is located in the cenfral bay. The properties of the
cylinder are taken as follows:

m=36
A=0.260 sq in.
R=15 in.
L=121in.
t=0.051 in.

2% .
b——R '3—6-—262 m.

14 =%)=0.0992

For the purposes of this example suppose the rings are very
heavy and can be considered rigid in bending in their own
planes. From these properties the structural parameters B
and O are calculated. The table corresponding to the values
of B and C closest to the computed values will be used. If
E is taken as 10.610° psi and @ is taken as 4X10° psi, the
parameters B and C are

10.6 0.0992 15\3
B ‘<T> ( 0.051 ) (1_25) =8.05
0=0

Suppose that the cylinder is loaded with the bending
moment AM; and torque Af; shown in figure 5. The per-
turbation load system for this problem is shown in figure 4.
The concentrated perturbation loads are doubly symmetric
about the cutout. The shear perturbation loads are sym-
metric about panel row j=0. Let P represent the magni-
tude of each of the concentrated perturbation loads. Let
@ represent the magnitude of the shear perturbation load
about shear panel (0,0); and let ¢ represent the magnitude
of the shear perturbation loads about shear panels (0,1)
and (0,—1).

Equations (1) and (2) are now written for this example
by use of the tables of coefficients for B=8 and C=0.
Equation (1) for the sfringer load condition in stringer
7=1 at ring 7=1 is written with the aid of tables 1 (a) and
1 (c) as follows:

—0.5000P-0.0476P+0.0895P+0.1192Q,L—0.1192Q,L—
0.0874Q,L+ 51 =0
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Freure 5.—Circular cylinder with cutout used in sample calculation.

where Py; is the basic stringer load in stringer j=1 at station
i=1. Because of symmetry, similar equations result when
equation (1) is written for stringer j=1 at ring +=0 or for
stringer =0 at rings ©=0 or =1. Egquation (2) for shear
panel (0,0) is

P

P P P
—0.2262 L—l—0.2262 I-—O.2262 -L—I—0.2262 -E+0.6986 Qo—

2(0.0629) @1+Goo="%

where gy, is the basic shear flow in shear panel (0,0). For

shear panels (0,1) and (0,—1), equation (2) gives

—0.2262 1%—[—0.2262 %—0.1368 ‘%—]—0.1368 §+0.6986Ql—}

0.0629Q,+0.0119¢,+gu=6&

where go; is the basic shear flow in shear panel (0,1). These

three equations in the three unknowns P, Q,, and ¢, become
0.3629P+40.1192¢,L—0.0818Q, L=71

0.3014Q,L+0.1258Q, L= L

0.0629Q,L+0.2895Q, L=gnL

)

For simplicity, let M;=2M3=100,000 Ib-in. In the present
example, the basic stress distribution can be found from ele-
mentary beam and torsion theories which give ;=370
pounds and Gun=0q,=70.8 Ib/in. When these constants are
introduced into the system of equations (3), the solution is

P=1,0201b

@oL=1,750 1b

@ L=2,560 1b
Stringer loads and shear flows in the neighborhood of the
cutout are obtained by superposing the effects of these
perturbation loads on the basic stress distribution. For

example, with the use of tables 1 (a) and 1 (¢) the stringer
load at the intersection of ring 4=0 and stringer j=2 is

given by
P(0.0895+0.0511) + @, L(0.1192-4-0.0125) + @, L(0.0374) -+ D
=545-4Dos

The basic stringer load Pe equals 358 pounds. Therefore,
the load in stringer 7=2 at ring =0 is 903 pounds. Other
stringer loads at ring ?=0 are shown in figure 6(a). The
shear flow in shear panel (—1,1) is given by

% [P(0.2262-4-0.1368-0.0044—0.0360) 4~
Q:L(0.1357—0.0159) + Q,L(0.0097)]+G—-1,,=556.1+G 1,1

The basic shear flow g-;; equals 70.8 lbfin. Thus, the
shear flow in panel (—1,1) is 125.9 lb/in. Other shear
flows in bay i=—1 are shown in figure 6 (b), and in figure
6 (c) are presented shear flows in the net section (bay ¢=0).

STRUCTURE WITH REINFORCEMENT ABOUT CUTOUT

Shear reinforcement.—The method of analysis is easily
extended to problems where shear penels are reinforced in
the neighborhood of the cutout. Suppose that some of the
shear panels around the cutout are reinforced by the ad-
dition of a certain thickness of sheet (i. e., a doubler plate).
Then, the procedure consists of adding shear perturbation
loads to each of these shear panels in the basic structure.
On the doubler plates is placed the same shear perturbation
load except with opposite sign. Then, for each reinforced
shear panel, an equation is written which states the require-
ment that the shear stress in the shear panel of the basic
structure shall equal the shear stress in the doubler plate
used to reinforce that panel. When this condition is satis-
fied, the loaded doubler plates can conceptually be inserted
into the basic structure without disturbing continuity. The
ghear perturbation loads on the doubler plates cancel the
shear perturbation loads on the basic structure.

As an example, consider for simplicity the cylinder shown
in figure 5 loaded only with bending moment A4;. The most
highly loaded shear panels are those indicated by the vertical
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Fraure 6.—Results of sample caleulation.

hatching in figure 7. Suppose, now, that these shear panels
are reinforced by the addition of plates of thickness ¢* to
the skin of thickness # so that the total thickmess in these
shear panels is {}-¢*. The perturbation load system to be
placed on the basic structure is shown in figure 8. The four
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doubler plates of thickness ¢* are shown as free bodies in
figure 8. The shear perturbation loads applied to them are
of the same magnitude as those applied to the basic portions
of the reinforced shear panels, but are opposite in sign. The
conditions that must be satisfied are:

(a) The stringer load is zero in stringers j=0 and j=1 at
rings =0 and =1 as each of these points is approached
from the structure outside of the cutout.

(b) The shear flow in shear panels (0,—1), (0,0), and
(0,1) cancels any shear perturbation load applied about
these panels. (In this example, no shear is developed in the
shear panels of bay =0 and this condition is automatically
satisfied.)

(c) The shear stress in each of the shear panels (1,1),
1,—1), (—1,1), and (—1,—1) in the basic structure must
equal the shear stress in the corresponding doubler plate.

Condition (a), which must hold where stringers j=0 and
j=1 are interrupted by the cutout, is expressed by a single
equation because of symmetry:

(—0.500040.04764-0.0895) P+ (—0.1192—0.0374 4
0.0067—0.0118) QL+ Py =0

where P and @ are the magnitudes of the concentrated and
shear perturbation loads, respectively, and Py is the basic
stringer load. The condition in shear panel (1,1) that the
shear stress in the basic portion of the sheet equals the shear
stress in the doubler plate (condition (c)) is expressed as

I:(—0.2262—-0.1368——0.0044—]—0.0360) E—l—

1

(0.6986—0.0119—0.0068+0.0052) Q:I =

where £ is the thickness of the basic portion of the shear panel
and ¢* is the thickness of the doubler plate. Because of
symmetry, the same equation expresses condition (¢) for
the other three reinforced shear panels. These equations
become

0.3629P+0.1617QL=%y

—0.3314P+<ti*+0.6851> QL=0

For a given value of ¢/t* and for & given magnitude of M; (so
that Py, can be computed), this system of equations can be
solved for P and @), and the stress distributions due to these
perturbation loads can then be superposed on the basic
stress distribution to give the stresses about the cutout.

Stringer reinforcement.—The method of analysis is also
easily extended to problems where stringers are reinforced
in the neighborhood of the cutout. For example, suppose
the coaming stringers in the structure shown in figure 5 have
reinforcement of constant cross-sectional area extending 1
bay on either side of the cutout. This coaming-stringer re-
inforcement is illustrated in figure 9. Let the area of the
added reinforcing portion of a coaming stringer be .A* so
that the total area of the reinforced portion of the stringer is
A+ A* 1t is assumed that the stringer load is abruptly
transmitted into the added portion of the reinforced coam-
ing stringer so that the stress is always given by the force
divided by the cross-sectional area.
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Fraure 9.—Cutout with reinforced coaming stringers.

Again for simplicity suppose that the cylinder is loaded
only by the bending moment A4; shown in figure 5. The
perturbation load system to be placed on the basic struc-
ture is shown in figure 10. The added reinforcing portions
of the coaming stringers are shown as free bodies in figure
10 with the proper perturbation loads applied to them. The
conditions that must be satisfied are:

(a) The stringer load is zero in stringers j=0 and j=1 at
rings =0 and 7=1 as each of these points is approached
from the structure outside of the cutout.

(b) The shear flow in shear panels (0,—1), (0,0), and (0,1)
cancels any shear perturbation load applied about these shear
penels. (This condition is automatically satisfied in this
example.)

(c) The stress in the basic portions of the coaming stringers
j==—1 and j=2 equals the stress in the added reinforcing
portions at rings =0 and 1=1.

(d) In the basic portions of the coaming stringers j=—1
and j=2 at rings i=—1 and =2, when these points are
approached from the side which is reinforced, the stress
equals the stress at the ends of the added reinforcing portions
of the coaming stringers.

Because of the symmetry in this structure, only three
equations are required. The unknowns are P; and P,, the
magnitudes of the concentrated perturbation loads, and S,
the magnitude of the distributed perturbation loads. Con-
dition (), which must hold where stringer j=1 is interrupted
by the cutout, is expressed with the use of tables 1(a) and
1(b) as follows:

(—0.5000-0.04764-0.0895) P, 4 (—0.0895—0.0511 —0.0490—
0:0475).Py-+(—0.0727—0.0340—0.0629—0.0499) S+ p;,=0

The condition that the stringer stress in the basic portion of
stringer j=2 equals the stress in the added reinforcing por-
tion at ring i=1 (condition (¢)) is expressed as

[(0.0895+0.0511) P, + (—0.0476—0.0330—0.0565 — 0.0402) P,

+(—0.1924—0.0195—0.0567—0.0379) .S+ P1:] -IA=(P2+S)%

Finally, the condition that the stress in the basic portion of
stringer j=2, as the ring =2 is approached from the rein-
forced side, equals the stress at the ends of the added rein-
forcing member (condition (d)) is expressed as follows:

[(— 0.5000 —0.0459 — 0.0394) P, + (0.1924 1+ 0.0195 — 0.0499

—0.0398),S- (—0.0895—0.0511+-0.0490-10.0475) Py Fis] ‘l‘f‘%

These three equations become
0.3629P,4-0.2371P;4-0.21958=7y,

—0.14oaP1+<§;+o.1773> P,+<%+0.3065>S=1'7m

0.04:41P1+(‘ZA*'+0.5853>Pg'—0.12228=§n

When 4/A4% is known and the magnitude of the external
moment M, is known so that the basic stringer loads 7y, 7is,
and P can be computed, this system of equations can be
solved for the unknowns P;, P;, and S. Superposition of the
stresses due to these perturbation loads on the basic stress
distribution yields the stresses about the cutout. )

In this example the basic stringer loads do not vary in
the longitudinal direction, and the concentrated and dis-
tributed perturbation loads can be applied in pairs, equal
in magnitude and opposite in sign, as shown in figure 10.
However, in cases where the basic stringer loads do vary
longitudinally, for example, when the shell is loaded in shear
and bending, the concentrated and distributed perturbation
loads may not oceur in equal and opposite pairs. Further-
more, additional distributed perturbation loads may be nec-
essary on the coaming stringers in bay ¢=0. If such is the
case, the stress conditions which were used in the example no
longer provide a sufficient number of equations to determine
the magnitudes of the perturbation loads. The required
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F16ure 10.—Perturbation load system for a problem of coaming-stringer reinforcement.

supplementary equations are found from the conditions of
equilibrium obtained when the added reinforcing portions of
the coaming stringers are considered as free bodies.

Comparison of results for reinforced and unreinforced
structures—Some calculated results for the problems of
cutouts with reinforcement just discussed are compared with
the results for the structure without reinforcement in the
following tables:

Stringer load, Ib, for—
Intersection of Structure with
e wist'lgm t rein: otng ? ghear reln-
1 - coam|
forcement Rmﬁ’ffnt’
Ar=A
1,2 758 507
1,3 42 331 42
1,4 859 29 359
L5 303 258 302
1, 244 209 2142
Shear flow, 1b/In., for—
Shear panel 8 Summductmaii ith St;ﬁmr%m with
without rein- coaming ear Ioln-
forcoment &’“ﬁ“:‘:nt'
A=A
0 0 0
1 23, -27.3 —30.6
1, —12.3 —.3 —13.3
1,3 —5.6 4 —=5.8
1,4 - 5 —-2.3

The reinforced shear panels were assumed to have sheet
twice as thick as the uniform sheet; the reinforced portions
of the coaming stringers were taken to have twice the area
of the uniform stringers. The applied bending moment M,
was taken as 100,000 1b-in.

The following comparison is noted for these illustrative
examples: In the case of coaming-stringer reinforcoment, the
maximum stringer load is increased, but the maximum
stringer stress is decreased (because stringer area is doubled),
and the maximum shear flow is not appreciably changed.
In the case of shear reinforcement, the maximum shear flow
is increased only slightly so that maximum shear stress is
considerably reduced, and stringer loads are not appreciably
affected.

II—DERIVATION OF PERTURBATION SOLUTIONS
ANALYTICAL APPROACH

Equations for the stress distributions arising from the
three perturbation loads illustrated in figure 8 are derived in
this part of the report. The perturbation solutions are
obtained by use of the principle of minimum complementary
energy. This principle states that, among all possible strcas
distributions in the structure which satisfy equilibrium and
the boundary conditions on stress, the distribution that most
nearly satisfies compatibility is the one which minimizes the
complementary energy «* where

' ork done by surface stresses) @
4

=Internal energy—| acting through the prescribed
surface displacements
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Since displacements are not prescribed anywhere on the
structure, the second term on the right-hand side of equation
(4) is omitted. The complementary energy becomes the
internal energy or stress energy of the structure.

In writing the equation for the stress energy, the following
factors are considered: the energy of axial distortion of the
stringers, the shear energy in the sheet, and the bending
energy of the rings in their own planes. Each of the pertur-
bation loads is shown in its positive sense in figure 3.
Stringer loads are teken as positive in tension. Shear flows
are positive as shown in figure 11. Ring bending moments,
shear, and thrusts are placed on the ring element in figure 11
in the positive sense. The stress energy in the structure can
be expressed as

o m=lI” T, RsL
U =2_:‘,m ;;; [——GAE @1+ D1sDi41, 5P D+ oG Qu{l‘!‘
e (% R ..
3 [T omra,ads (5

where the integration over the length of a stringer between
adjacent rings has been carried out.

In the analysis to follow, stringer loads are expressed in
the form of a finite trigonometric series. Then, by using
the equations of statics, the shear flows and ring bending
moments are written in terms of the coefficients of this trig-
onometric series. 'The expression for stress energy, equation

be solved for these trigonometric coefficients. The solution
is then substituted back into the original expressions for
stringer loads, shear flows, and ring moments to yield the
desired distributions.

For convenience in application, the significant equations
are collected in appendix A.

PERTURBATION LOAD SOLUTIONS
CONCENTRATED PERTURBATION LOAD
Expression for stringer loads.—The concentrated per-
turbation load is shown in figure 3 (a); let P represent the
magnitude of this load. Since the structure is uniform and
infinitely long, half of the load goes into the portion of the
structure to the right of the ring where the load is applied
(ring ©=0), and half goes to the left of this ring. Therefore,
it can be seen from figure 3 (a) that, because of symmetry,

Py=—P-1s (tz1)
qu=G-1-1,1 (@=0) (6)
M(3,¢)=—M(—1,4) (:20)

Consider the right half of the structure, including the ring
at 1=0. The concentrated perturbation load gives rise to
stringer loads which are circumferentially symmetric about
stringer j=0 (see fig. 3 (a)). Thus the stringer load distribu-
tion can be represented by a series of the form

m __m—1
(5), is minimized with respect to the coefficients of the trig- 2T .
onometric series for stringer loads; then, the expressions for Pu=’§ S (2) cos njs @)
the stringer loads, shear flows, and ring bending moments o momet
are substituted into the resulting equation. This process | where the notation 2 22 means that the summation is
yields a fourth-order finite-difference equation which can : = )
& AR
V SRS /(R'Y)
dé
/( ? ------ ~M(i ) -
T 7 {_/'ﬁ‘)‘ AR
Detail of ring element v . . g
- 'E&Y /-1 _ '

Ring element

Ring

~|

Fraurr 11.—Positive sense of quantities used in analysis.

413672—07——T79
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m—1
carried over n from n=0 to n= —1fmls even a,ndton——z—-

if m is odd.

Evaluation of fo(2), f1(2), and f,(0).—Suppose that equation
(7) is multiplied by cos %78 and summed over j from 0 to m—1.
This procedure yields

m—1 3 01' 2

Epu cos l38~ 2 T2 E cos 8 cos Ljd

The sum over j on the right-hand side is, for Oéné-?j and

m
0=l é?
EI cos njé cos ljé=0 (F20)
m
=% (1+5"°+’5u, 122> (I=n)

Thus the coefficients of the trigonometric series in equation
(7) are
2 m=1

_ :
5@ m(TFourts, ) 74P €08 72 ®

2

It is desirable first of all to determine those values of f,(7)
which can be found from consideration of the boundary con-
ditions and of the overall equilibrium of the cylinder. Con-
sider the equations of statics for the cylinder as a whole.
Satisfaction of equilibrium in the longitudinal direction
requires that the sum of the stringer loads-at any ring
station ¢ must equal one-half of the apphed load P. This
condition is expressed as

m—1 P
2 Pu=g
=0
For n=0, equation (8) gives
m—1

Jol2, . X ; D= ©

Moment equilibrium gives two equations, one of which is
automatically satisfied because of the symmetry of the
stringer load distribution around the cylinder. The other
moment equation is

m-1

?_“6, P4 R cos j6=1£

For n=1, equation (8) is
2 &l .. P
'fl('i)=;z- -EO: Py CO8 35=;n- 19

On substituting the values of 1,(z) and f1(¢) given in equations
(9) and (10), respectively, into equation (7), there results

m _m—1

P P oy 2l .
ST 08 go+ 3 (i) cos g 1)
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Consider now the boundary condition at ring =0. The
stringer loads here sre

D=7 Soy

and substitution of this expression into equation (8) yields

FO)=o € +51; 2 (Oéné-@ (12)
2

The equations of equilibrium and the boundary condition
at t=0 have been used to obtain certain of the coefficionts
of the trigonometric series for stringer loads. The remainder
of the coefficients are found by use of the principle of min-
imum complementary energy, and this is the next step in
the solution.

Expressions for shear flows and ring bending moments.—
In order to use the principle of minimum complementary
energy, the shear flows and ring bending moments must be
found in terms of the trigonometric coefficients f,(3). Shear
flows are determined by the consideration of the equation.
of statics of a portion of any stringer 7 between two adjacent

rings ¢ and ¢+1. The forces on this free body are shown in
sketch (a):
9yt
Pip Pr,)
G il
L
Sketech (a).
Equilibrium of these forces requires that
Des10—PuH(Qs— 1g-)L=0 (13

Substitution of equation (11) into equation (13) yields
m=1

— =7 2 Uit D—fu@ cos njs (14

NIE

In order to find g4, replace j with & dummy index % and sum
both sides of this equation over k from k=1 to k=j; that is
write

B

m—1

_..01-—..

é (gn— !Zt,k-x)-—"'z E [fa(@+1)—1 ()] ? cos nks

When the indicated summations over k have been carried out
the following equation is obtained:

Zor 2L sin n j—l—l )
to—go=—F = UHD—7,6) — ( ,,,f> —
SID?
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The term g, can be found from the condition that the total
torque on the section is zero. The resulting expression for
shear flows is
m m—
B 22 fu('z'+1) fu(i)sm n(_y—l— )8 (15)
n=3 2L s m

Qiy=—

Bending moments are caused in each ring by a tangential
loading which develops because of the difference in shear
flow in the sheet on either side of the ring. The tangential
load on ring 7 has the value

-’—g- or m; 1
Q=1 5=— 2 L) sm n (.7 + > (16)
=2 oL sm

2

In appendix B, this load is applied to a circuler ring and the
bending moment in the ring is derived. This procedure
results in the following moment in ring 7 (seeeq. (B9)):

mml

M@~ "3 .,‘;?2 122 ? Aufa()Hy(n, ¢) (an

Stringer
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where

cos (rm-}n)é
Hies#= 22, Gt mtar—]

The sign convention for the moment is illustrated in figure
11; the convention for measuring the angle ¢ is shown in
figure 12 (a).

Energy analysis.—The stringer loads, shear flows, and
ring bending moments have now been expressed in terms of
the coefficients f,(z). The stringer loads are given in equa-
tion (11), the shear flows in equation (15), and the bending
moments in equation (17). These equations are used in the
minimization of the stress energy of the cylinder with respect
to £, (2).

By virtue of the symmetry properties of this problem
expressed in equations (6), the energy in the structure to the
left of ring 9=0 is the same as the energy to the right of
ring ¢=0. Thus, equation (5) becomes

v=23 5l sam et e AL 0 |+
i=0 E 6AE P TPP1+1,5TPi41,4 271?_9_’:
[--3 2’. R Mg .
233 [ Spr M s

(a)
(a) For concentrated and distributed perturbation loads.

(b)
(b) For shear perturbation load.

Ficure 12.—Conventions for angular coordinate ¢.
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Note that A (0,¢) is identically zero because there is no
difference in shear flow across ring i=0 and, therefore, no
tangential load acts on this ring.

Minimization of the stress energy with respect to f.(2) re-
sults in the following equation:

oU
o)
=’§[ e, s 4puFPics, ) Bt
= GAE 41, 7 1) 1,7 bf (’l:)

R3L Oquy dq.
(g" stsaion s ) [

oM (q,+1, ) oM(i, ¢)

M1, 2 as (8

The coefficients fo(z) and f;(¢) are known already for all

values of %, and £,(0) is known for 0 =n §—7g- Equation (18)
therefore needs only to be considered for i=1 and n=2.
The expressions for the stringer loads, shear flows, and ring
bending moments are substituted into equation (18). Then
the following definite sums are needed (these can be obtained
by the procedure outlined in ref. 7):

’:E—: cos nj6=0 0<n<m) 19)

and for the integers » and [ restricted to the range 1 <n -7;

and 1 élé?’
’;\__‘,_1 cos g8 cos nj6=0 {=n)
=0 20)
m 1168 (
=5 ("thp) 0=
and
mol | .1 . .01
Ssin 1§+ )osinn (45 )s=0 )

- e
=7 () a=n

The following definite integral, which is derived in appendix
C, is also needed:

ﬁ " H, (v, §) Hy (0, 4) dg=0

_S T <l+5 m

(#n)
(22)

(I=n)
where

@ = 1
Su=r=2_mDm2=r_E_m (7'1TL+’IL)‘ [(rm—l—'n)’—l]’

and where n and [ are restricted to 2§n§7—;— and 2§l§—7271-
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A closed form of S, is presented in appendix C but the series
form converges so rapidly that it is usually more convenient
than the closed form for use in calculations.

After substitution of the expressions for stringer loads,
shear flows, and ring moments into equation (18), the use
of these definite sums (19), (20), and (21), and definite
integral (22) results in the following equations which express
the condition of minimum stress energy:

For =1,
Ja(8)+27,fn(2)+ (28, — 1) (D) +2(Y+1)fx(0)=0  (23a)
and, for 122,

FaliH2) +27afa G 1)+26Jn(i)+274,(i—1)+j,.(f£—2)(=0b)
23

where

Solution of finite-difference equation—Equation (23b) is
a fourth-order finite-difference equation with constent co-
efficients. (Note that the Bymbol ¢ represents the index
of the rings and bays and should not be confused with the
usual notation for /—1 which never appears in this report.)
Equation (23b) corresponds exactly with equation (24) of
reference 8. The general solution is presented on pages 23 to
26 of reference 8 and on pages 28 and 29 of reference 9. It
may be written as

Ta(1) =(Fe7¥) [ aunban (D + ez hAan ()] +

(:i: 3"" ! [aSHAIn('i)'l- ainAﬂn(i)] (n g 2) (24)

where the upper sign is used when v,<{0 and the lower sign
when v, >0. The values of A are as follows:

ForD.=?% >1,

A.l,;(’l:) =CO0S ’iX,,

Agu(’l:) =Sin 'ix,.

where

__l —1| Bl
T
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For D,<1,
Ay (7)) =cosh ix,

AQ“(?:) =Binh ?:X,

x.=é cosh~1 [5,2—1 /(ﬁn;-1>’_7”a l

For D,=1,

where

A=1

Ag.=i

In the inverse trigonometric and hyperbolic functions, the
principal values are used. The argument ¥, of the exponen-
tial function is given by the positive branch of

El’u:"l?: cosh! [6'2_-1 } "(ﬂng-l)z‘-')’na I

At a large longitudinal dis'i;it{rice from the applied load, the
stringer loads should approach the elementary distribution
given by the first two terms of equation (11); consequently,
for n22, f,(7) approaches zero as 7 approaches infinity.
The first term on the right-hand side of equation (24)
satisfies this condition; however, the second term does not
and, hence, must be omitted. The solutions, then, that are
compatible with the boundary conditions at infinity are:

Ta ('i)= g-nt [onadin (7:)+ azuAu(’i)]

(nz2) (25)
where
$a= ie_‘p"

Now the arbitrary constants a;x and oz, are determined.
The first, oy, is obtained immediately. Substitution of
1=0 into equation (25) and use of equation (12) to evaluate
Fx(0) yields

fu(0)=a1n= P

m<1+6ﬁ§>

Substitution of equations (26) and (25) into the boundary
equation (23a) yields

— 91,,+2:('Y,,+ 1) P
2n On m(l +am,,>
3.

(nz2) (26)

where

eln=§'n3Am(3) +2'Yn§‘n2Au(2) + (2ﬁn— 1)§‘:Au(l) (8= 1’2)

The solution for the concentrated perturbation load is now
complete since the coefficients f,(7) are completely defined
and may be substituted into equation (11) to give the
stringer loads. 'The shear flows can be found from equation
(156); however, once the stringer loads are known, it is simpler
to calculate the shear flows by the use of the equations of
statics. Because of symmetry, the shear flows in shear

1257
panels adjacent to stringer j=0 are given by

Gro="3, _1=P10—2Pt+1,o

All the other shear flows can be found by the use of equation
(13). If desired, the moment distribution in the rings can
be computed from equation (17) and the thrust and trans-
verse shear in the rings can be found from the formulas
given in appendix B.

DISTRIBUTED PERTURBATION LOAD

Expression for stringer loads.—The distributed perturba-
tion load is shown in figure 3 (b); let S represent the magni-
tude of the total force distributed along stringer j=0
between rings =0 and t=1. From figure 3 (b) it is seen
that
(¢z1) (272)

@Gz1) (27b)
G21) (27c)

Pyy=—DP-141,4
Q15=q-1,5

At ring ¢=1 and to the right of this ring, the stringer loads
can be represented by a trigonometric series of exactly
the same form as equation (7)

m m-1

2% 3

D= ’E Ja(®) cos ngs (28)

except now 121, and the coefficients f,(7) are different from
those obtained for the preceding case of the concentrated
load.

Evaluation of f,(2) and f;(¢).—As in the preceding case, the
first two coefficients f4(z) and £,(¢) can be obtained from the
equations of statics, and the results are the same as before.
Equation (28) becomes

m _m—1l
S.,S . 3T o
p"=2_m+7n_ cos &+ nzn)a fa(@) cosmgs (1=1) (29)

With the concentrated perturbation load, all the coeffi-
cients f,(0) were easily found because the stringer load
distribution at ring station =0 was known. Here no such
distribution is known. In order to determine the boundary
condition at bay =0, the effect of the distributed perturba-
tion load on the equilibrium of portions of stringers in this
bay must be investigated.

Expressions for shear flows and ring bending moments.—
Away from bay 7=0 the shear flows and ring bending mo-
ments are of the same form as for the concentrated load.
The following expression for the shear flows is obtained
by use of equation (13):

m _m-—1
2 or ——=

G S JWL)—{;@ sin n (34%) 5 (x1) (30)
n=2 2L sin )
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The ring bending moments are obtained in appendix B as

. Tt R*m .
M(l,¢)=— 1122 m‘ Atifn(i)Hl(n:‘ﬁ) (7' 22) (31)

where

E cos (rm-+n)¢

Bod= 2, em oy em oy —1]

:The applied force in bay i=0 may be written as S5;. Con-
sider, now, the equilibrium of & portion of any stringer j
between ring ¢=0 and ring ?=1. The forces on this free
body are shown in sketch (b):

9ot
— - Ao/

Poy Py

9o, /1L

L

Sketeh (b).
Equilibrium of these forces requires that
P1y—Pos+ (gos—go,3-1) L—Sd;=

Because of the antisymmetry property expressed in equation
(27a), the equilibrium equation becomes

2p15+ (Qos— Go.3-1) L— Sdpy=

It is convenient, now, to expand the Kronecker delta &; in
a finite trigonometric series,

(32)

m _m—1
23

>, dycosngd
ne=0

(33)

doi=

Multiplying through by cos lj§ and summing over 7 from 0 to

m—1 yields the trigonometric coefficients da. The result is
2
>3
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Substitution of the expression for stringer loads (equation
(29)) and the frigonometrie expansion for &, (equation (33))
into the equilibrium equation (32) yields

m _m—1

2 2
~qos=f X [SL—2f(D)] cos mjd

In order to find gy, this equation tan be treated in the same
manner -88 equation (14); that is, replace 7 by a dummy
index %, sum from k=1 to k=j, and then use the condition
that the total torque on a cross section in bay i=0 must be
zero. This procedure results in the following expression for
the shear flows in bay i=0:

For 25 5 ST~

Qo=

n=2 Ls m2

sinn (.7+—> (36)

The expression for the bending moment in rings i=1 and
2=0 is yet to be found, as this expression differs from that
for the moment in the rest of the rings given in equation (31).
The moment in ring 7=0 is the same in magnitude as that
in ring 7=1 but opposite in sign. The tangential loading
on ring ¢=1 is given by

m—1

T s o
Qu—Jor=— E £@-3, "(lf,js'Sd"smn(H%)&

= 2L sin —

2

By analogy with equations (16) and (17), then, the bending
moment in ring 7=1 can be written as

m—1

2

MO, 9=—"3% ZR1H@—3.0+SLIH w4

3

(36)

All the stringer loads, shear flows, and ring bending
moments have now been expressed in terms of the coefficients
fn(@). The siringer loads are given in equation (29), the
shear flows in equations (30) and (35), and the ring moments
in equations (31) and (36). The next step in the analysis
is the substitution of these expressions into the equation
obtained from minimization of the stress energy of the
cylinder with respect to f.(3).

Energy analysis—By virtue of the symmetry properties in this problem given in equations (27), the energy in the struc-
ture to the right of bay i=0 equals the energy to the left of this bay. Equation (5) for the stress energy can be written

RsL

U=mp <6AE P+ oGt I >+2 1}__‘,1 P2 [6AE' @4 +DisDe, ;+p;+1,,’)+ Gt !Zu :|_|_2 i‘,f

S MAGede @)

Minimization of the stress energy with respect to f4(¢) results in the following equations:

U L RsL(. dqy ,

of1)~

op, d¢o * R OM (2,4) M (1,4
—0=3 [ 5E@rrtp) ot i (2 gt o) [+ [ 2 122,00 200001, 555 a9
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and
aU m—-l ap“ .R(SL
ST 55 LiaR et pen ) S G
. .. OM(3,¢) . oM(i—1,4)
MG, 9) 57 05 +M(—1,9) 5 dé

Note that equation (39) is the same as equation (18), except
that equation (39) is valid only for ¢=2.

The stringer loads, shear flows, and ring moments are
substituted into equations (38) and (39), and then the
definite sums and definite integral derived in the preceding
scction are used to simplify these equations. After simpli-
fication, the following equations result:

For i=1,

Ta 3)F©27,—1) £2 (2)+2 (Bs—7x) fx (1)=54d, (&—_ﬁ,;?)
(40a)
For =2,
Fo(4) F27nTn(3) F2Bfo(2) + Qva—1)fa(1) =—Sd,
Tor i23,

Ja(i42) +2vafa(141) +284f 5 () +-27afa(i—1) +fa(2—2) =0
(40c)

(40b)

Solution of finite-difference equation.—Equation (40c)
is the same as equation (23b); therefore, the solution to
equation (40c) is

fa(’i) =§'ui[aluAlu(i) +a2nA2u(?:)]

which is the same as equation (25) except for the values of
the arbitrary constants e, and oz.. These constants are
found by the substitution of the solution (41) into equations
(40a) and (40b). This procedure yields two simultaneous
algebraic equations in a;, and aa., and their solution gives

(n22) (41)

ﬁ,—‘]:')’,—z
I‘Zn 3 +92n 23

n= Qlu r?n_rln nﬂn m(l'l'sﬂ 2)

—4Y,—2
D1a+T1n ﬁ—3—" 28

Qi Toy—T1a82 ‘m<1+5n' _1;)

=

where d,, the coefficient in the trigonometric series for the
Kronecker delta &;, has been replaced by its value as given
in equation (34), and where the @'s and I's are given by

Qon={a"M4a(3) + (2')';_ 1) $a?842(2) +-2(Ba—7a) S aBsn(1)
(s=1,2) (42a)
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0qyy D $—1,4 oM (i1, 95)
% 57, T4 af,(o>]+f 7| MGt,0 25 3709

(122 (39

r:n=§n‘An(4) +2'Yn§_u3An(3) +2Bn§‘uzAm(2) +
(2')’1:'— 1) g uA:n(l) (8 =1 )2) (42b)

The coefficients f,(2) are now defined for the distributed
perturbation load and may be substituted into equation (29)
to give the stringer loads. The shear flows can be found
from equations (30) and (35), but, again, once the stringer
loads are known, shear flows can easily be found by use of the
equations of statics. The shear flowin the panels adjacent to
stringer =0 can be found by considering symmetry:

In bay =0

S—2
Joo="qo, -.1= 5 pr

and, outside of bay 7=0,

Gu=—¢, _1=P__1o—2%+1, ?

(21)

The other shear flows are found from equation (13), as before.
If desired, the ring moments can be obtained from equations
(31) and (36) and the ring thrust and transverse shear can
be found from the equations given in appendix B.

SHEAR PERTURBATION LOAD

Expression for stringer loads.—The shear perturbation
load is shown in figure 3 (¢c). The magnitude of the load per
unit length applied along the stringers and rings bordering
shear panel (0,0) will be represented by Q. From figure 3(c)
it is seen that the longitudinal symmetry properties in this
case are the same as those for the case of the distributed
perturbation load given by equation (27).

The shear perturbation load is self-equilibrating and gives
rise to stringer loads which are antisymmetric about panel row
§=0. For =1, the stringer loads may be represented by

m m—l
25—

pu=" 3, f@sinn(j—3) «3)
where the coefficients f,(?) are different from those in the two
preceding cases. The term corresponding to n=1 vanishes
because it represents an elementary bending stringer-load
distribution, and the shear perturbation load does not require
thig distribution for overall equi]ibrium.

Expressions for shear flows and ring bending moments.—
None of the coefficients f,(¢) in the trigonometric series (43)
can be found from the equatiohs-of statics. Furthermore,
the boundary condition at bay i=0 must be determined from
a consideration of the effect that the shear perturbation load
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has on the equilibrium of the portions of stringers in bay
1=0 and on the bending moment in the rings bounding this
bay. Thus the energy approach must be used immediately
and the first step in this approach is to write the shear flows
and ring moments in terms of f.(t), the coefficients of the
trigonometric series for the stringer loads, equation (43).

Outside of bay i=0, the satisfaction of the equations of
statics for the portions of stringers between adjacent rings
yields equation (13), the same as in the two preceding cases.
Substituting equation (43) for the stringer loads into the
equilibrium equation (13) and following the same procedure
used to obtain equation (15) yields the expression for the
shear flows due to the shear perturbation load:

m m—l

f(z+1) .('L cos njs

n-:-2
oL sin & 2

Gz1) (49

The tangential loadings on the rings to the right of ring
1=1 are

m _m—1
TTE A )
Q—Q-1,5= 2 id"«) 5 €08 73
n=2 22:

2

In appendix B this load is applied to & circular ring and the
following expression for the moment in the ring is obtained

(see eq. (B13)):

morm—l
2 Rm

M@, ¢)=— % 5.7 Q@ Hs(n,¢)  (122)  (45)

where
_ . sin (rm+n)¢
Hz(n;‘ﬁ)_rgm (1) rmtn2[rmtnP—1]

The convention for measuring the angle ¢ here is a little
different than before and is illustrated in figure 12 (b).

Now, the shear flows in bay =0 and the bending moments
in the ringd-bordering bay i=0 must be found. Consider
the shear flows in this central bay. The shear perturbation
loading applied at bay =0 may be written Q&;. Then the
forces on the portion of any stringer 5 between ring t=0 and
ring =1 are as shown in sketch (c):

9t PRt -

Sketch (c).
Equilibrium of these forces requires that

P1;—Post “Gos—qo, 3-1) L+ Q(8g, j—1—80) L=0
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Because of the antisymmetry property, equation (27a), the
equation of equilibrium becomes

2p15+ (go;— o, 3-1) L+ @ (50, 51

The substitution of the stringer loads (equation (43)) into
the equilibrium equation (46), and the introduction of the
trigonometric expansion for the Kronecker delta &y, (equation
(33)) yields the following equation:

—805)L=0 (46)

113
1—2'
—qo,7-1 =T ps

1)8—cos_76]— }:‘, Qd [cos n(j—1)§—cos nj)

Qd: [cos (j—
Now ¢os can be found by replacing 7 with a dummy index k,
summing over k from k=1 to k=4, and using the condition
that the torque on & cross section within bay 7=0 balances
the applied torque. This procedure results in the following
equation for the shear flow in the central bay:

m m—l
—Oor ——

qoy=@do+Qd, cos jo+ ’ nZ) <

Lm—2~

1x(1) +Qd,.> cosnjs (47)

Consider the bending moment in rings 4=1 and =0.
The moment in ring =0 is identical in magnitude to the
moment in ring ¢=1 but of opposite sign. The tangential
loading per unit arc length on the portion of ring i=1
between stringer 7 and stringer 71 is illustrated in sketch

(d):

0§\°f G stringer /+1
b
%o/ %/
- ¢ stringer /
Sketch (d).

When these tangential loads are added and the series ex-
pansions for g, ¢i5, and &; are introduced, the total load
per unit arc length on ring =1 is given by

m m—1

T L0880

n=2 'n
2L sin 5

€08 18

Qii—osF Qoos=

By analogy with equations (16) and (17) the bending moment
in ring i=1 is
2 m—1

Moo=—"3% ERUO-3LOHmey @)

Expressions for stringer loads, shear flows, and ring
moments have been written in terms of the coefficients
f=(@). The stringer loads are given in equation (43), the
shear flows in equations (44) and (47), and ring moments
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in equations (45) and (48). These expressions are ready to
be substituted into the equation which results from mini-
mizing the stress encrgy with respect to £,(3).

Energy analysis.—Because the langitudinal symmetry
relations which exist for the distribut;e&: perturbation load,
equations (27), also exist in the case of the shear perturbation
load, the stress-energy expression used in the distributed-
load problem can be used here. The expressions obtained
on minimizing this stress energy, equations (38) and (39),
are also applicable here. Consequently, the stringer loads,
shear flows, and ring moments just derived are substituted
into equations (38) and (39). At this stage in the two
preceding cases, certain definite sums and a definite integral
were introduced to simplify the equations. A similar proce-
dure is followed here.

The definite sums which are of interest are

ol .1
>, sin n(j——§ =0
J=0

and for the integers n and [ restricted to the range 1<2< %
and 151< %
m—1
>, €os 78 cos njé=0 (In)
j=0
m
=3 (1 +8“’%> (I=n)
and
nol (s 1 . .1 1
;i:;, sinl( j—3 ) 8 sin n(_y—-?:> =0 (I5=n)
m
=146 ,, =n)
z ()

The required definite integral, which is derived in appendix
G, is

(5n)
(=n)

ﬁ " Hyn, yH, (0, ¢)dp=0

=S, (1 —I-Ba, Z)

2

where n and ! are restricted to 2§n§% and 2=I<

ro| 3

After simplification the following equations result:
For i=1,

TaB)+@Ya—1)fa(2)+-2(B,—7n)fx(1)

e—47,—1 . nd
——9LQd, (914—;—1) sin’y (498)

For i=2,
Ja(4) +274fa(3) 4+ 284f(2) + (2va— 1)f2(1)=0
For 123,
Jn(it-2) 4 2vafu i+ 1) +28afu (D) +27afa(i— 1) +fa(1—2) =0
(49¢)
Solution of finite-difference equation.—Equation (49¢)
is the same finite-difference equation for which the solution

is written in the two preceding sections. Substitution

of this solution, equation (41), into equation (49a) and (49b)
413672—57——80

(49b)
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gives twd“éi'multaneous algebraic equations for «;, and agn,
the arbitraly constants. Solution of this system yields

Ba—4Y,—11 . nd

. Tz, 3 SIS 4L
In Qixlon—T100, m<1+6,'g)
2
e—47,—11 . nd
o T 3_3_3“17 4QL
s ﬂlnr2n_rlnﬂiu m<1+6n.5)
2

The @’s and Is in this case are precisely the same as in the
preceding case of the distributed perturbation load; Q,, is
given by equation (42a) and T,, by equation (42b).

With the coefficients f,(¢) known for the shear perturbation
load, the stringer loads are obtained from equation (43) and
the shear flows can be found from equations (44) and (47).
For panel row =0, the shear flow equations become

m __m—1
2T £ 4D —£0)
Qo= 2, "B 2mY .
= oren® (121)
and
m __m—1
3Q,7°7 [ fD) 2Q
Q=27+ 2, +
v n=2 [Lsin%s m(1+6m%>j|

When the shear flows in panel row 7=0 are known, it is
simpler to compute the remainder of the shear flows by use of
the equations of statics rather than equations (44) and (47).
In shear panels (0,1) and (0, —1) adjacent to the loaded panel,
the shear flow is given by

_ . 2pu+QL
go1=4qo, - 1= !Zoo""—z-l—

All the other shear flows are found by use of equation (13).
Xf desired, the ring bending moments can be found from
equations (45) and (48) and the ring thrust and transverse
shear can be celculated from the formulas given in ap-
pendix B.

LIMITING CASE OF RIGID RINGS

If the ring bending stiffness is allowed to increase indefi-
nitely, the rings approach complete rigidity in bending, the
parameter C approaches zero, and a considerable simplifica-
tion results. For this limiting case, equations (23) for the
concentrated perturbation load reduecs to

FED-2 2 @ G—D=0 Gz 6O)

where
A,=8B&—1-4cos néd

B,=3B5*+2(1—cos n8)

This can be shown easily by multiplying equations (23)
through by C and allowing C to approach 0. Equation (50)
is 8 second-order finite-difference equation with constant
coefficients. The same equation, together with its general
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solution, is given in reference 9, page 31. The solution
compatible with the boundary conditions at infinity can be
written as

fa@®=an(te™)* . (51)
where

—|Bx
GOBh)\n— Z

and where the upper sign is taken when A,>0 and the lower
sign when A4,<0.

The arbitrary constant «, is determined by evaluating the
solutions, equation (51), for =0 and introducing the value
of f»(0) given in equation (12). The result is identical to
a5 given in equation (26)

n=z=2)

_ P
a"_m(l—l-an',_n) =
Fl

Equations (11) and (15), the expressions for stringer loads
and shear flows, respectively, used before in the case of the
concentrated perturbation load are still valid. The substi-
tution into these expressions of the solution (51) with the con-
stant o, as found above yields the stringer loads and shear
flows due to & concentrated perturbation load when the rings
can be considered rigid.

For the case of the distributed perturbation load, equations
(40) reduce in the limit to

(— AN +(2)+ (2BatA.)fx(1)=3B8Sd,
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For the shear perturbation load, equations (49) reduce to

no

(—A) fe (2)+(23 A4 f(1)=—6LQd,B% sin 5

fz(’i+1)_2 ifn(i)"l'fn(z_l):o (’522)

The solution is again equation (51) and «, becomes

g - N
o 12B5% sin 5 QoL
A(Le ™+ m (l—l-?n, %)

CONCLUDING REMARKS

A method is presented for the stress analysis of circular
semimonocoque cylinders with cutouts. It is most accurate
in problems where the cutout is located far from external
restraints. The loading may be any combination of torsion,
bending, shear, or axial load. Other loadings are permissible
if the stress distribution in the cylinder without a cutout is
known.

The method of analysis is based on the superposition of
certain perturbation stress distributions to give the effects
of the cutout on the stress distribution which would exist
in the cylinder without & cutout. The equations for the
three necessary perturbation stress distributions are derived
in this report, and tables of coefficients calculated from these
equations are presented for a wide range of structural prop-
erties. Ring bending flexibility is taken into account in the
tables. The tables refer to a structure having 36 stringers,
but they can be used for cylinders having any number of

. \_oBx . N . stringers by redistribution of the actual stringer area into
HEAN—=2 ZLHOH-D=0 (22 36 fictitious stringers. Sample caleulations utilizing tho
tables of coefficients are presented to illustrate the analytical
The arbitrary constant a, in the solution (51) is procedure.
6B S LaNGLBY AERONAUTICAL ILABORATORY,
ay= = NaTroNAL Apvisory COMMITTEE FOR AERONAUTICS
A(Fe ™ F) m(1+s ., '
(ke )m( + ,.,.2.> LaxerLey Frewp, Va., March 2, 1956.
APPENDIX A

SUMMARY OF SIGNIFICANT EQUATIONS

The formulas and parameters required for computing the
stress distribution due to concentrated, distributed, and
shear perturbation loads are collected in this appendix for
reference.

STRINGER LOADS

Concentrated perturbation load (see fig. 3 (2)):

m _m—1
o=

Pumgor b oS ot 3 fr@eosngs  (20)
where P is the applied load.
Distributed perturbation load (see fig. 3 (b))
E m —-1
2
Py =5— -I— cos 76+ E fx (® cos njgs Gz=1)

2m " m

where S is the total applied load.
Shear perturbation load (see fig. 3 (c)):

Gz1)

SHEAR FLOWS

Concentrated perturbation load (see fig. 3 (a)):
For the shear panels in panel row =0,

__Dw—DPis1,0
W=""3r

and, for the remainder of the shear panels,

__Dii— P41 +q1,9-1

Q15 T G=1
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Distributed perturbation load (see fig. 3 (b)):
For the shear panel (0,0),

_S8—2py
T

for the remainder of the shear panels in panel row =0,

qo=PEPHL (i21)
and, for all other shear panels,
!lu=L£{H"‘j+ q1,5-1 (7=z1

Shear perturbation load (see fig. 3 (c)):
For the panel about which the load is applied,

m _m—1

002217 ZT[ L 29 ]

]
m =2 Lsin%a m 1+5n’%

for the remainder of the shear panels in row j=0,

m _m—1
—-—or——

2 22 F2 G114

Jro= (=1
n=2 2L sin n
2
for the shear panel (0,1),
2
q01=q00___pn}|:QL

for the remainder of the shear panels in panel row j=1,

Qt1=p‘£%ﬂ'-l+fbo (=1)
and, for all other shear panels,
Qu=£‘%)i+—u+ qi,5-1 (1=2)

EVALUATION OF THE TRIGONOMETRIC COEFFICIENTS /.({) FOR FLEXIBLE
RINGS

Basic parameters:

Auxiliary parameters:
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Discriminating parameter:
Trigonometric coefficients:
. A=t [osabin(®) +asalon()] (n22)

S=— lz_:[ €%

Ay (3) =08 Txx (Dx>1)
=1 (Da=1)
=cosh 7y, D.<1)

Aga(Z)=8ID ixa D.>1)
=1 Dx=1)
=sinh ix. D<)

x,,=% cos™! [B "2— 1-——\/ (B";— 1) —7d | D>1)
=% cosh‘f [‘B "2_ 1‘ W | D.<1)
¢.=% coshl:\.‘1 [‘B"z_ 1 FW |

Arbitrary constants for concentrated perturbation load:

P
G
2

01, 12(7x+1) P
Oy m(1+6"%)

where P is the applied load and
O4a= g',aA,,, (3) +27.§',2A,,,(2) + (2ﬁn_ I)I,A,,(l) (8= 1’2)
Arbitrary constants for distributed perturbation load:

r2n B‘——.%E‘I'Q?n

a2 ﬂ.=

Y 28
= anrﬁn_rluﬂz: m<l+5" m)
"2
ﬁu_47n_'2
Ql-+rln 3 2S
Ogn=—""

Q17 T2y —T1x B0 m(l+8ﬂ.5>
32
where S is the total applied load and
Den=Fwhen(3) + (27— 1) §?A0x(2) +2(Ba—7s) g.nA:u(]-) (8= 1,2)

To=¢ n‘Au(4) F2vaf when(3) 12848 u’A:n(z) + (2')’1_ 1) ¢ nAu(l)
(s=1,2)
Arbitrary constants for shear perturbation load:
Ba—4Y,—11 . nd
w3 sm o
Qlurﬂu_rluﬂi:

T 4QL

m(1+8m%)

A p=—"—
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Ba—47Y,—11 . nd
~ 3 "y
Qlurml_'rlngin

I‘ln 4Q.L

.m(1+8n‘¥>

where @ is /the applied load per unit length.

Qgn

EVALUATION OF THE TRIGONOMETRIC COEFFICIENTS /.(/) FOR RIGID
RINGS

Basic parameter:

B=

ol &
| R
LY

Auxiliary parameters:
A,=3B§—
B,=3B&+2(1—cos nd)

As=cosh™! L%

1-4cos né
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Trigonometric coefficients:

fa)=ca (l%[ &)

Arbitrary constant for concentrated perﬂurbation load:

NGRS
2

Arbitrary constant for distributed perturbat.ion load:
6B4*

a (B ) )

Arbitrary constant for shear perturbation load:

s in ™
12842 sin 5 QL

A, <]j_:| et 1) (1)

APPENDIX B

BENDING MOMENT, AXITAL THRUST, AND TRANSVERSE SHEAR IN RINGS

Expressions will be developed for the bending moment,
axial thrust, and transverse shear in a circular ring under
tangential loads such as those which arise from the differ-
ences in shear flow across a ring in a circular semimonocoque
cylinder.

Two cases must be considered: One case occurs with the
concentrated and distributed perturbation loads, where the
ring loading is antisymmetric about stringer j=0. The
other case occurs with the shear perturbation load, where
the ring loading is symmetric about panel row j=0.

CONCENTRATED AND DISTRIBUTED PERTURBATION LOADS

For the concentrated and distributed perturbation loads,
the tangential loading on ring ¢ has been written in the form
of & finite trigonometric series (see eq. (16))

m _m—1
2 or—
Fy=qy—q11,5= Z bae Sin 1 <j—|——) 5 B1)
where
b= lutfs@ o 0
. né
2L 81 ?

This ring load has a stepwise variation around the ring, being
constant between stringers and having jump discontinuities
at the stringers. The limitation that n=2 ensures that the
ring is in equilibrium.

The procedure will be to expand each term of the series
(B1) in an infinite Fourier series in the variable ¢. For each
harmonic of the Fourier series, that is, for a continuous
sinusoidal tangential force distribution on the ring, the
moment, thrust, and shear in the ring are easily found.
(See ref. 8, p. 33, for example.) On the basis of inextensional
deformation and the neglect of transverse shear distortions,
the results are as follows: If the tangential load on ring 7 is
given by

Gns COS NP+ busin NG (R22)

then the moment, thrust, and shear in this ring are, respec-
tively,

-

Mn(i) ¢)=_Eu¢ ( g 1) SlIl 7L¢+ bni ( R 1) cos n¢
. . R R
Ta(i, )=—8n 5 m sin n¢+b.¢ —neosng (B2)
Va(, §)= a,,, R —7 ¢0s Nd~Dt TR—l sin n¢ J

Figure 11 shows the sign convention used in writing equa-
tions (B2).

Consider, now, one term of the series (B1). To expand
this term in a Fourier series, write
buc i 1 (43 ) 0= 33 @t sin 6 (B3)

where the (¢;) s are the Fourier coefficients. It is obvious
that the first harmonic which will oceur in the Fourier series
in equation (B3) must be that for which »=n. The other
harmonics, then, will be added to this to build up the step
shape of the loading function. The convention for meas~
uring angle ¢ in this case is illustrated in figure 12 (a). The
index j can be thought of as a function of ¢, that is: when
0<¢<3, 7=0; when §<¢< 23, 7=1; and so forth.

In order to carry out the expansion, equation (B3) is
multiplied through by sin I¢ and integrated from 0 to 2=

m—1 (1)
z)lf ”b,.,sinn<j+%>asin1¢d¢

j=0J s

2r @

=), 22 @)usinrésinlpds

After integration, the right-hand side of this equation
becomes
(cl)nﬂr
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by virtue of the orthogonality of the trigonometric functions.
The left-hand side becomes

2 sm

T b,,, mz_lsm n(g—l—) §sin l(g—l~) 5

on carrying out the integration. From reference 7 it can
be shown that

jﬁ;}l sin n (g-l—) sinl (_7+2> b

—-—[(—1) Jz-n—(—l) Jz+n]

where J,=1 if A is an integer, and J,=0 if & is not an integer.
Thus the Fourier coefficients are given by

Slll H4n
(cl)ni_‘ﬁbui [(_1) Jl—'n—(—l) Jl—l—ﬂ]

The nth term of the tangential loading on the ring is
bue sinn (j-l—%) )

m Hn SiIlE .
== b2 [(—um.fz_n—(—l) Jz+n] rsinle (B4)

By use of the properties of J; this summation can be re-
written

sin (rm+-m)3

b sinn(j —I-—;:) 8=-1£ bat ligo‘, (=1r
sin (rm—n) %

(1)

2 ~—m—psin (rm—n)qb:] (B5)
On expansion by the sum and difference formulas of trigo-
nometry and with the use of the fact that mé=2r, it is
found that

né

sin (rm+n)%= —1) sin’y

(B8)

sin (rm—n) —;%=(—1)"l~1 sin%a

When equations (B6) are substituted into equation (B5),
the following relationship results:

by: 8D 7 (j —l%) 6=% bns sin%a [Ji} s__mfzn-l—-l;bn) ¢+
e 8in (rm—n)¢
21 “rm—n

rm—n

nd i) sin (rm-+-n)¢

prmy B7)

From the first of equations (B2) it is seen that if the
tangential loading on the ring is given by the right-hand
side of equation (B7) then the bending moment in that
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ring is
M, (i, 6= 2 by sin 2 H, (n,4) (B8)

where

_ cos (rm-+n)s
9= 22, G frmA =T

Equation (B8) gives the bending moment in & ring which
carries a tangential load distributed according to one term
of the series of equation (B1). When the ring is loaded by
the sum of such stepwise terms, as in equation (B1), then
the moment is g1ve11 by 8 sum of terms hke (B8). The
bending moment in ring ¢ is therefore

m_ m—1
?or——-

M (i,¢)= E R b,,, sin 22 H1 (n,¢) (B9)

For completeness, the expressions for axial thrust and
transverse shear can be written in a similar manner—

m m—1
5 or—5—

2 . N
T@,¢)= Z rZ b-t s - Ki(n,¢)

m  m—1
Vid= % BZbusinZ Ling
where
=, cos (rm-n)¢
Kl (’n,¢)—-r§w (rm-l—n)’—l
sin (rm-+4n)¢
Lind= 2 Gty Grmfay =T
SHEAR PERTURBATION LOAD

In the case of the shear perturbation load, the tangential
loading on ring 7 is given by the finite trigonometric series -

Fy=q—qi-1,,= nz_‘,z @i €OS NJ6 (B10)
where
Gnt=—ALf'(—2'6 =2
2L sin 5

Equation (B10) can be treated in & manner analogous to
the handling of equation (B1). That is, each term of the
series in equation (B10) can be expanded in a Fourier series.
Then the moment, thrust, and shear in the ring are written
immediately.

Analogous to equation (B3), write
(pi COS NJO= f_",(c,),.,,cos r¢
TN

(B11)

where, now, the angle ¢ is as shown in figure 12 (b). If both
sides of equation (B11) are multiplied by ‘cos /¢ and inte-

~grated from 0 to 2, there results for the Fourier coefficients:

. 1
2sing
(e)nt= @nt > €OS 1J5 cos Ijs
xl i=0
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It can be shown (see ref. 7) that Similarly, thrust and shear are
mz_)lcos nj8 cos lgs—— Jl—n+Jz_.|._> ol s
T(’Z:,(,’)) - Z R (l,,{ sin 'E' Ka(’n,tﬁ)
so the nth term of the tangential loading on the ring is and
.15
. m had SID.E % mT_l m né
ans 003 1G5="2 0 33 (Ticxt Jisn ) = 0051 (B12) Vig= 3 BT ausinG Ling)
This summation becomes where
né 2 . sin (rm-+n)¢
Gnt cOBTJO=" auesin Ty 3 (— 1)'%;%7?12 Bn$)= 23 (Y orayemtny=1]
which corresponds to equation (B7). Then the bending K — X (_qy Sinmtn)d
moment is #n,9) T-E—a: =D (rm+ny—1
g 2ol
Mig=— 3 BLowsinEHoe B Ling= 3 (-1 st
APPENDIX C

EVALUATION OF DEFINITE INTEGRALS

In order to minimize the stress energy it is necessary to
investigate the following definite integrals:

f “H, (n,6) By (,9) dé
= [ 32 Doncos Gmtm)s 33 Durcos em+D 6dé (OD
and
f “H, (0,¢) Ha () do
=], mE_m(—l)’Dmsm(Tm-l-n)sb 33 (—)*Dasin m+-)pds
©2)
where

Do 1
™ m+n) [(rm4n)*—1]

and where integers n» and [ are limited to the following ranges:

2=n

IIA

SENE

2=l

Consider the relation (C1).
written

The right-hand side can be

1 i i DDy I:j:rcos m+t+n—sm—0¢ do-+

fm—m g=—o

J;zr cos rm-+ntsm-t+D¢ dqb:l
1

fm—m $m—o

=§ i E DuD:l (Brn+ﬁ-;m#+8ru+n, —ln—l) 2%

Now, by virtue of the limited range of the integers #» and /.
the following relations can be written:

8m+n. :m+l=5,' ,_l;l=5rr51n
™

Brn+u. —:n—-l=5,' _,._1_+_1_l=5c. —r—la,, _15_5,,' m
m 7 7

Thus, when 2§n<—7§1 equation (C1) yields
2x
[ B o009 d—0
=3 Dpir=Syr

rm—cw

(n)
(=n)

If n=%; the following equation is obtained:

i m m =
LG e)m (5 o) te= 5 (D540, 50 )

Since

Do (—m—'m@”[z—m-m%)’“]
IS 9]

:*
w3

m
2

2
f o, (% ¢) o, (% ¢> dg=2 33 D_
0 re=—co

it is found that when n=+

'7T——2Smﬂ'
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To summarize, then,

ﬁ * H i, ) Hy(l, $)ds=0 @n)

= ,7(1—1-5”'2)

Consider the relation (C2). It is handled in a manner
analogous to the treatment of (C1). Egquation (C2) can be
written

(I=n)

air
ﬁ Hyn, ) Hal, )do

@ o 1
= Z E (_l)rDru(_ 1).Dal 'é' (8m+u, m+l—8m+1¢. —m—l)Zﬂ'

fm—c gom—0

ym—m Jo—o

= i i (_'1)’('—1)'D,—,,D,;(8,,6,1—5,__,_18"'25,ﬂ T
3 '2

For 25 n<1nz-;
2
fo Hin,¢) Hall, )dd=0 (In)
= i D,,"B’=S,1r (l=n)
If n=’-;l',

[ o) m(5 o)

= 5[0, 5~ VEDTD, DT
2 2

n
rT=—w g

=3 [0.'=07D,

kil
rma—o 7
=2 5: D jr
r=-—o 7
=2Smr
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Thus the definite integral (C2) gives precisely the same
result as (C1)

I “Hyn, ) Ha(l, )dg=0
=S,r <1 —I—5m 2)

{I=n)
=n)

The sum

o . 2 1
8= 25 De'= 20 ooy temTay—iF

can be expressed in closed form with the aid of formula
6.495, number 2, reference 10. The result is

8t 24-cosmd | 8 8 cos né cos §—1

S"_12 (1—cos nd)® ' 1—cos nd 4 (cos nd—cos 3)

+

3] 5sin &
4 cos né—cos d

However, the series form of S;, because of its rapid con-
vergence, may be more convenient than the closed form for

use in computation.
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TABLE 1.—LOAD DISTRIBUTION DUL TO A UNIT PERTURBATION LOAD

8921

[Bag; Cuall; m=3]
(a) Conoentrated pertmbatdon load on stringer j=0 at ring (b} Distributed perlurbation load on atringer §=0 betweon
rings =20 and fm=l {0) Shoar perturbation lond about shear panel {0,0)
Biringer 1oad, pag, of station— Btringor Joad, Py, ot statlon— ) Biringor Joad, 94 L, st statlon—
J ! J
1=0 ] {m2 =3 =i =g =g =1 {3 {=3 =i i=8 =t {=1 ey ] =3 i=i i=p =t

0 08000 | O.0478 | 0.0805 | C.0M0 | 00437 | Q04 | 0.0 0 0 1924 0087 | 0040 0.047 0. X 0. 0422 1| ~aum 00007 | ~0,0019 | —0.0001 | —0.000 0. 0000
1. 0 L0608 | o0 | Lods7 | Lo4m( .o4m{ .ote | .| I .oy . 052 . O4TE .04l L0435 L0418 3| —0374 | —.0118 | —.0016 | —0008 | —. 0003 | —. 000L
3 0 L08L1 | .odTE | .od99 | (0414 | (D6 | L0403 |- 3 .34 . 4% L0447 L0431 L0410 44 3 | —0185 | —0l00 | — ~.0010 | —~.0004 | —. 0008
F 0 L0330 L0403 | .oes | .oy | (o8| .o@l | 3 .D1gA L0579 .08 L0300 . G385 . 0383 4| —o0088 | —. - 00 | —.00i1 | —0008 | — o000t
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8 Q L0070 | .o | .ows | o7l | L0180 | (1M 8 .0038 . DOV8 . 0140 . 0164 o170 L0133 ? . D036 oLy . . 0002 . 0000

] 0 L0047 | .o084{ .ouo| o196 | o131 .13 ] . 00 . 0087 . 0008 L0117 011 L1 10 . 0037 , 0020 0000 N . 0002 . 0001
10 0 L0020 | L0080 ( 0087 | o078 . . 10 .0013 . 0038 0050 L0073 L0081 . 1 N e .ozl 0011 , 0006 , 0002 L bl
11 0 .o007 | L0018 | .o0am | (008 L00% | L00dl 1 . 0003 L0013 0023 . . 0017 L0040 12 L0035 . 003l . 0013 L0004 - 0003 . 0002
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12 0 | =00 | - - - 0040 | —, —0040 | *| 13 | —0013 | - - 0037 [ —.0040 | —0040 | —. 14 . 0023 Q018 . 0010 0008 . 0003 . 0002
Tt 0 | =008 — - - - - 0073 u | - —O0M7 | ~0081 [ —0088 | —007L | —.0073 15 . L0014 . 0005 . 0003 . 0002
15 0 | —.o0 |~ - - - —. 0100 |~ —~. 0080 | —-.0080 [ —000l | —00§0 [ — 18 07 .ot . . 0004 L0008 . 0001
16 0 |—.o08 |~ —.0103 | — 0113 | —, 0117 | —. 0120 18| — ~ 000 | ~.009L | — @07 | —.0u4 | — OLE 17 L0010 . 0007 0004 . 0002 . 000L . 000L
17 0 |~—.o087 |-, =0l | =02 | —.0 —~. 010 17 | —om | —om0 | -3 | —ouy | —o128 | —01% 18 . . 0002 L0001 . 0001 . 0000 . 0000
18 0 |~—.0080;— — 0UE | —, 0190 | —, 0132 | —. 0138 8| - ~ 008 | —.ol06 | —0121 | —.0m20 | —.0134

Shear flow, g4, at statlonr—
Sheear flow, gol, ot station— 8hoar fow, gy L, at statton— i
4 1=0 1=1 1=4 =1 1=d {=5
imQ fml {mg {3 fmyg = imQ fm1 im3 im3 {myq img
0 0. o588 o1387 | oo0m 0008 a.col18 0.0008

0 ooE | ~0.004d 0. 0083 0.ooL1 0. 0008 0. 0002 0 0377 | o.08m 0. 0034 0. 0028 0.0008 0. 0004 1| - . L0154 . .oale 0007
1 128 .00 .00y . 0038 .0q18 . 0007 1 L1673 o778 . 0188 . 00m . 0028 .0010 3 L0L8 | —.01% .00m 0028 L0011 0005
3 0858 .08 L0133 L0058 .00 L0010 3 L0843 L0817 0240 . 0086 .0038 L0016 3 . —.0184 | —l 0010 . 0008 . 0008 . 0003
3 00x7 .0X4 oldlL . 009 . 0029 L0013 3 i .04 L L0004 . 0041 L0018 4 L0448 | — 0162 | —.008 | —.0010 | —.0001 . 0000
4 .ox 0131 - 0086 L0028 .0012 ‘ 0296 .0aTL oL7L . D0BY .00 L0018 5 JO451 | —.0L34 | —.008 | —.00M | —.0007 | —.000%
5 o1 L0133 0080 L0048 L0023 L0011 5 olls 0187 0110 0084 . 0033 .01 o od1f | —.0107 | —.0088 | —.009 | —.0010 | —.0004
8| — L0052 L0047 . 0020 L0010 L0008 6| = . 003D . 0082 L0038 oo L0012 7 s | —.00e3 | —.0081 | —.0028 | —.0013 | —.0008
7| —o0106 | — 0018 L0010 L0012 + 0008 . 0004 | - —. 0063 . 0001 L0013 L0010 . 0008 8 03 | —o002 | —oM3 | —.00M | —0013 | —. 008
8| —mE | —00@ | —o0m | — 0008 + 0000 . 0000 8| = ~. 015 | ~,0041 | —.0013 | —. 0008 + 0000 9 G0 | —.oM3 | —o0m | —oo10 | —.00m | — 0008
ol - —- 08 | - — 0010 | —, - 0| - -0 - —.0031 | —, 0013 | —. 0005 10 58 | —.0028 | —o0031 | —0014 | —.0008 | ~—, 0004
10 | —oMs | —o | -, - - 0014 | =, 10 | - -0 - —0M5 [ — —. 010 I w3 | —0010 | —oo1 | —o0008 | —.0008 | —. 0003
| —0ess | —040 | —0073 | — — 0018 | —.0000 i | —-ommw | —0 —-014 | —o08 [ —oo2r | —. o013 13 w12 —000t | —.0003 [ —o00® | —. .00
12 | —o06 | — Q0 | —00m8 | -, - 002 | — 0010 12 | —~ @8 | 0 —.0105 | —.0068 [ —o02@ | — o015 13| - L0017 . 0007 . 002 0000 .o
18| —0mk | —0% | =002 | — 0% [ —002 | — 0010 13| - -7 | - —~ 0084 | —, 008 | —.0015 4 | —.0108 . L0014 L0007 .00 .oom
| ~—o0188 [ —010 | —, - —.0018 | —.0000 4 | —e0L | — 0145 | —008d | —. 0047 [ — 008 | —.0013 15 | —.0153 . 0g3s i) .ol 0008 .00y
13| 00 | — 0 | -, —002 [ —ood | —. 0007 15 | —018 L0108 | —.0064 | —. 003 | — —. 0010 18 | —.087 . . 0024 . 0007 . 0004
1| — -3 | - -7 | = —. 0006 18 | —oe4 | —008 | —0d0 | - -1 | — 17 | —.027 T . 002 N T . 0008 . 0004
17 | ~o002 | —0018 | —o000 [ — —.0003 | —, 00 7 | —oma | -, -0t | —0008 | ~ —. 0002 18 [ —.02l¢ 0048 .oy N . 0000 i
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TABLE 2.—~LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[B=30;C=0m=X)

(a) Concentrated perturbation load on stringer j=0 at (b) Distributed perturbation load on siringer jes(
Ting f=0 betwesn rings +=0 and i=1 (0) Shear perturbation load about shear panel (0,0)
P Btringer Joad, py, at station— j Btringer load, py, at statlon— ; Stringer load, py/L, at station—
=0 =1 im3 im 3| imd (] =8 =1 =3 im3 imd img =6 iml {3 =3 =4 =5 =6
0 |0.5000 | 0.1518¢{ 0.0853 | 0.08% | 00641 | 0.0401 | 0.0463 0| 02w | owm | oor® | 00m3 | o054 | o0.068 1| —03a3 | —003n .008L | —0.0020 | —0.0013 | — 0087
1 0 sy Lot .oes8 | oS8 | LoaTB | o484 1 .03 L0759 L0844 . 0850 L0408 . 0485 2| —.0377 | —03® [ —OlS [ —0064 | — Q0% [ — 0017
3 0 w0438 (odsd| .odm | Cou3 | loime 3 L0714 07 045 .03 T . 0433 3| —0083 | —018 [ —09 | — 0004 | —0037 [ — 0p
3 0 (0| .oa1| .omu| cowa| Comi| o 3 .01 . . 0360 . 03B - . 0393 4| —0013 | —o00% | —0082 | —00d7 | —o00%2 | — a0
4 0 o | ey | .omes| L0341 | 038 i L0071 L0191 N it .@u L0248 5 .01 | —0017 | ~.0020 | —.0038 | —.00288 | —.0018
i 0 o9 o1v] .omma| oMy | (03B 5 L0080 L0130 .0208 L0251 N OB 8 ~00z8 0008 | —.0008 | —0012 | ~,0012 | — 0000
] 0 0072 | .04l . 0214 | .oz | o ] L0037 L0104 L0160 .oloe N~ 04 7 <0034 .0017 L0008 | —000L [ —.004 | —. 0004
7 0 0084 | .ow0| .omz8| .ow7| o3| . 7 .00%7 L0078 012 L0154 L0178 .0196 g -0030 .0028 L0014 0007 . 0003 . 0000
8 0 o0 | L . 012 | ,0l43 | .0LES 8 .0019 . 0008 .0088 OL14 it -0180 9 - 0043 .0 - 0020 o018 <0008 . 0004
9 0 0028 | L0040 | .o0G | .ooe8 | olco| oLl 9 L0013 007 - 0058 . 00H .0108 10 . 0043 .0031 . 0013 L0016 .0011 .0007
10 9 L0013 | .oom | .oMD| L0081 | .008L| .0088 10 . 0007 . 0030 S00H -0048 .08 L0085 u N .0039 - 00H L0017 . 0012 L0009
1 0 0003 | .o008| .om3| .o019| .00% | .00%9 11 . 0001 . 0008 -0010 -0018 ] L0077 13 .0029 L0031 .00 L0018 L0013 . 0009
13 0 |—.0008]—.0000 | —~.0010 | ~. 0000 | — 0009 | —. 0007 13 | —.0004 | —0008 | —.0010 | —.00 | —.0000 [ —.000R 13 - 0028 .0028 .02 L0017 L0012 < 0000
it 0 | -.o014|—. — —.0035 | — 0037 | — 0029 13 | —0008 | —ioo%0 | —. — 013 | —.003 | — o0ms 14 . 0031 L0024 L0019 . 0015 LomL 0002
M 0 |- - — —.0068 | —. 0063 | — 0088 U | —001l | —00%9 | —.0M3 | -~ 0060 | —.0050 | —.00%4 16 . 0085 . 0020 L0018 L0012 . 0010 0007
18 0 |- —.0H7 | —. —~.0073 | —.008L | —.0087 15 | —.001& [ —.0037 | —.0058 | —.0088 | —.0077 | —. QOGB4 16 .0018 -0015 .12 . 0000 . 0007 . 6006
18 o |- - - —.0085 | — —. 0108 16 | —o0m8 | —.008 | —.0063 | —.007 | —.0001 | —. 000 17 .0011 - 0009 . 0007 . 0008 . 004 . Gogs
kY 0 —.0033 | —.0068 | —.0078 | ~ 0063 | —. 014 | —. 0112 17 | —0017 | —.0M8 | —0060 [ —, —.009% | — 0108 18 - 0004 . 0003 .0002 . 0003 . 0002 . 0001
18 ] - —. 0060 | ~—. 0080 | ~. 0085 | —. —. 0118 18| - —0M7 | -, - —.0101 | —.0113
Bheer fow, gy, st shation—
Shear flow, ¢it L, at atatlon— Shoar flow, ¢i;.F, of station— J
I ; i fm0 {m1 i=3 {=3 tmd 1=5
[C] 1 =2 i=3 {=d f=f | fm0 fm] 1m3 i3 fmi im5 '
. . £ | omm | o | oom | oous | coom | com
0| o1y | o033 | o.0ms | oo | o002 [ 00014 0 om0 | oo0es | 00188 .05 | o000 1| —.3%3 | — 0188 L0145 . 0054 . 0031
1 . 0878 L0480 . el L0118 . 003 . 0038 1 L0044 . 0878 .43 .o1ey . 0068 . 0050 3 W | - | —.0m3 it .03l .0018
] 0501 0375 - TS . 0140 L0084 L 008t 2 0618 L04d4 .31 0183 it , 0008 3 0037 | —.017 | —.00BL | —.0088 | —.0008 .00
3 0383 L0186 .a138 .oom .00H 1 (KM . 0877 < 3 G186 . 0108 . 0067 + 003 | -0l | — 0079 | —.0043 | —o00m2 | —.001d
4 .0LES 0153 .o197 . 0080 - 00%8 L0047 4 L0158 .0158 <014l L0111 . 0082 L0057 & -0836 —.gg —.0087 | —. 004 | —.0097 | —.0018
5 . 0057 L00M L0072 <0081 L0047 . 0035 H 0058 . 0087 0074 . - 0084 L0041 a (% | - —.008 | —.000 | —00%8 [ — 0018
8 | —.00l6 .02 .00%5 . 0028 L0026 L0031 8 | —oms . 0000 02,0 . . 0017 . 0083 7 (0§13 | —.0080 | ~.004% | —.0033 | —.00%5 | —.0018
7 | —0089 | —0034 | — 0013 | — 0001 . 0004 . 0006 7 | —0078 | —00B1 [ —00% | — 0002 . 0005 3 0336 | —~.0037 | —Op3% | —0028 | —.0020 | —.0015
8 | —0108 | —0000 | —OM2 | —.0038 | —00ld | —. 8 | —OUS | —0087 | —.0088 | —. — 0019 | ~.00i0 9 .05 | -0 | - —on9 | — 0018 | —.0013
9| —0133 | —0003 | ~ 0083 | —.0042 | — 00X | —.00I8 9| —O0M0 [ —0U2 | —0077 | —00R2 | — 0034 | —.002 10 0108 | —.0014 | —0013 | —0012 | — 0010 | —
10 | 0148 | —o108 | —o007 | —0088 | —o0037 | —.0038 10 | —o0i54 | —.0128 | —0000 | —00M4 | — 0045 | —.0031 i1 L0085 | —.0006 | —.0008 | —0000 | — o008 | —
i | —0140 | o | —.0081 | —.008 | —.0048 | —. 0020 1 | -0 | —01% [ —0006 | —0070 | —o00m | — 003 13 - 0007 - 0008 L0002 0000 | =~ 0001 | ~.0001
13| a4 —.% —~ 0 | -8 [ - —. 0031 13 | —.09 | —01M | —.009% | —.0070 | —00BL | — o0d7 - L0012 . 0008 . . 0003 L0002
13| —.0138 | - —.0074 | —.0088 | —. Q01 | ~—.0030 13| -0 | —o0n8 | —0088 | —0004 [ —0048 | — 0025 W | — o128 L0018 L0013 L0010 . 0007 . 0008
4 | —owr | —0083 | —0003 | —0047 | —. —. 0058 4 | —.0U3 | —00%¢ | — 0072 | — 0056 | —.0041 | —.00% 15 | ~.orm . 0023 0018 . . 0010 . o0y
15 | —.0080 | —.0082 [ —. 0048 | — 08 | —.007 | —.00%0 18 | —.0084 | —.007TL | —.0084 | —.0MF [ —.0031 | —. 0023 18 | -, L0037 . 00d1 L0018 L0012 L0009
18 | — o060 | —00%0 | —00%0 | —.00% | —.0017 | —.0013 16 { —008 | —00M4 | —.0034 | —o028 | —o0020 | —. 0015 A . 0028 0033 L0017 .03 0010
r | —o0l7 | —003 | —0010 | —.0008 | —.0008 | —.0004 17 | —0018 | —i00a5 | —.0013 | — 0008 | —o0007 | —, - . 0030 B .0018 . 0013 oue
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TABLE 3.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

{8) Concentrated parmr:iggt'i‘onolmd on stringer j=0 at

[B=100; 0= m =~ 3]

(b) Distz'ibuted perturbatlon load on stringm- jm=0

twoen rings 1= 0 and {=1

(o) Shear perturbation load about shear panel (0,00

Biringer load, py, at station—

Stringer lood, py, at statlon—

Btringer land, po/L, at eation—

i ] J
{m im] - {3 . =3 jmd imb i=6 i=l o2 {m3 feud i (1] {m=l a2 {=3 fmd fmb {ag
'] OB | 038 ]| Q1528 | 01002 | 0.0835| .02 | 00012 0 0, 3600 0, 1072 0, 1308 0,011 0783 0. 0248 1 | 03164 | —0.1108 | —0. 0488 | —0. 0214 | —0, 0503 | —0.0035
1 0 . 0090 . 0800 0780 . 0478 0016 . 0680 1 428 LOT70 0T 0714 048 . 0580 3 —, (0268 - -, 0313 - —, 0148 —, 0097
3 0 M1 .01 0400 4B 484 (475 3 0137 -, 431 L0474 . 0488 . 0480 3 —. 03 - 017 —. 0147 —.0153 -, 0107 -, 0083
2 0 014 R ] 027 N ] (0 0588 3 0083 01 . 0304 0331 . 0387 . 0377 4 . 0004 -, 0035 -, 0057 -, 0084 -, 00a2 —, 008
4 ] . 0079 L0149 0200 0330 0358 0508 4 0040 N 0179 -] .07 .05 5 0022 L0001 -, 0018 -, 0038 -, 0090 -, 0020
[ 0 . 085 . 0308 0151 L0130 L9 ,OM3 5 L0038 . Q081 01 L0170 . O3H . 0231 [} 0032 .0018 . 0007 -, 0002 -, 0008 -, 001
.3 1} .00l N Q113 Ol 0170 0181 a . 0030 , 0080 . 0006 . 020 L0187 .0181 T . 0038 . L0019 . 0012 . 0008 . 0002
7 0 . 0030 N . 0034 . 0108 L0120 0147 7 . 0015 o 004 L0073 L 0007 0118 ,01i18 8 L0042 . 0034 . 0047 . 0030 . 0015 . 0010
8 0 . 003l . 0043 0081 L0070 o 008 0100 8 L0011 . 0092 . Q081 . 0070 , 0087 0102 ] + Q048 . 0037 , 0031 -] . 0030 . 0018
1} 0 0014 008 0040 . 0053 0004 0078 0 . 0007 003 0034 . 0047 , 0058 , 000 10 M8 , 0090 , 0033 , B8 A L0019
10 a . 0007 . 0015 . 00X 0 L0037 004 10 L0004 L0011 L0010 020 . 0033 OO 11 0044 . 0038 , 003 , 0038 L 0024 . 0030
jal Q .0002 . D004 . 0008 . 000% 0013 L0018 11 0001 . 0003 . 0005 . 008 Q011 0014 12 0042 . 0038 L0033 , 03y L 0034 L 0030
12 Q ~, 0004 | —.0000 | —. 0006 | —.Q00Q | —. Q010 | —. 13 -, 0003 —, 008 -, 00G7 -, 0000 —. 0010 -, 0010 13 0037 .00 , 0020 Ny ] , 03 , 0019
13 ] -, 0008 | —.0015 | —. 0001 | —. 0035 | —. —_ 13 - 0004 - 0na -, 018 - —. 0027 —. 0030 14 . 002 . 0038 . 0028 0033 L0019 L0017
4 0 — —. — 00X | -, 00 | —, —_ 14 -—. 0008 —. 0018 —. 7 —. 0038 - -, 0048 15 . 0026 .3 . 0020 0018 .0018 L0014
15 0 -, 0016 | —. -, 0040 | —, - —_ 13 ~. 0008 —. 0033 —. 0038 —. 0048 —, 0084 —, Q2 18 . 0019 L0017 L0018 0013 0012 .0010
18 0 - 0018 | -, — - —_ —, 0076 18 —. 0000 —. 0028 —. 040 ~. 0052 —. 0083 -. Q073 17 .0012 .0010 . 0000 . 0008 . 0007 . 0008
17 0 -, 0019 | - — — -, 007 | -, 17 ~.0010 —. 0028 —. 03 —. 0087 —, 0008 —. 0078 13 0004 . . . 0003 . 0002 . 0003
B 0 — - 07 [ — - —, 0026 | —, 18 -, 0010 —, 0028 —. 0044 -, 0058 —. 0070 ~—. 0030 .
T Bhear fiow, gy, 8t statisn—
Bheat i, gy L, at station— Shkear flow, g4 L, at station— 4
J ‘ s =0 f=1 =g i=3 imd i=E
{=0 =1 (L] {=3 f=d {=b {=0 1=l =1 {3 Jung i=3
0 0. 382 0. 1898 0. 0704 Q, 0337 Q.0179 0014
a 0,133 Q. 0510 0023 0.0110 0. 0008 0. 0HL 0 Q. 1400 Q 0814 0. 0383 [(Yuil..] 0. 0000 0. 0053 1 —, 0023 - - . 0083 . 0085
1 Nl oad . L0183 L0191 L0120 . 006D 1 0543 LT3 L0243 0158 0108 2 L0848 - —. 0108 —, 0043 —. 0010 . 0008
H 0338 L0 L0814 . (108 .0129 » 0008 2 17201 075 . ozar a1 0148 0113 3 .ot -, 0114 -, 0088 -, 0053 -, 0035 -, 0020
2 0101 Lo 0143 Rub-3 ,013 . 0083 3 o162 0161 . 0181 L0133 .Q113 000 4 L0l -, 0075 —. 0084 -, 0051 -, D38 -, 0087
4 0083 o 0087 . 0083 . 0079 . , 0080 4 0082 0085 . 0087 . 0082 0074 . 0085 & L0879 -, 0053 —. 0048 -, 0041 - 0034 -, 0037
& .08 . 0033 . 0040 <0041 Q040 . 003 § Ui .03 . 0039 . 0041 < 0040 . 0038 ] L0815 - 0040 -, 08 -. 0031 - -, 00324
] —~. 0013 —. 0002 . 0003 0011 L0014 . 0015 -] ~-. 005 - 0002 . 0003 N: 0] 0014 1 0438 —. 0020 —. 007 —, 002k - —. 0029
T —. 042 —. 0030 - —. 0013 - -—. 0008 7 -, 0046 ~—, 0038 —. 0025 —. 0016 —. 0010 —. 0006 ] . (348 —. 003 —. 0020 —,0018 —. 0017 —. 0015
B — 0004 —. 0051 = —. 0071 —_ —. 0018 -1 - - —. 0046 ~=, 005 —.0037 - 9 L0284 —, 0014 =-. Q013 —,0013 -, 0012 —.0011
2 —. 0078 -~ 0064 - 0053 —. 0043 - —. 0033 9 —_ —. 0071 —, 0058 —. 048 - —. 0031 10 L017t -, 0008 = 0008 -, - -, 0007
10 —. 0088 -—. 0073 —. 0080 —. 0080 —, 0043 —. 0038 10 —. 087 —. 0078 —. 0058 -, 00565 —. 0048 —. 0038 n . 0088 -, 0002 -, 0003 -, 0003 -, 0003 -, 0003
11 — 0087 ~—. 0074 —.0083 —. 0083 —. 0045 —. 0038 un - —. 0030 - -, 0058 —. 0049 —. 0041 12 . 0004 0003 . 0002 . 0001 . 0001 . 0000
12 —. 0083 —. 0071 —. 0081 —. 0083 —. 0044 -, 0028 13 —_ —. 0077 ~, 0000 —, 0058 —. 0048 —. 0041 13 -, 0071 . 0008 . 0008 . 0004 , 0003
13 —. 0074 —, 0084 —. 0058 —.0M8 ~.OHL . 0035 18 —.0078 -, 0089 -_ - —, 0044 —. 0038 14 —. 0135 L0011 . 0010 . 0008 L0007 . 0008
H -, 0093 —, 0054 —. 07 —. 0040 - 0024 . 0030 14 —. 0064 —~.00&3 - - —. 0037 —. 0033 18 ~. 0158 0014 .0013 ool . 0000 . 0008
15 - 0047 —. 0041 —. 0038 -—. 0030 -, 0028 —. 0033 15 —. 0048 -, 0044 —_ —, OO — 008 —, 00 18 —.03% LT 00 0013 0011 . 0000
16 —. 0020 —. 0028 —. 00322 —. 0018 —. 0018 —. 0014 18 —. 000 - 07 —, D034 —_ —. (018 —. 0015 17 —. 350 ons L0013 0013 .10
17 —. Q0L0 —. 0009 -—. 0007 —. 0008 —. 0008 —. 0008 17 -—.00H . 0000 —. 0008 —. 0007 —. —. 0005 18 —. 058 .0018 .0ms 0014 mi3 0010
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TABLE 4—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[B =30k O i m = 18]
Concentrated perturbation load on siringsr j=0 at (b} Distributed perturbation load on stringer j=0
ring {==0 between rings = ( and ==l (¢) Bhear perturbation load about shear panel (0,0)
Stringar koad, pg, at ration— Btringer load, piy, at station— Siringer load, po/L, ot station—
5 J
i=0 =1 =g =3 fmd 513 im6 {=1 {=2 =3 1md 1=5 =6 fal 3 {=3 imd tm3 1mp
0| 05000 | O34 09386 0178 | 01870 | 01116 ( O.0P48 0 0. 4108 0. 2390 0. 2038 0. 1549 01334 0.1026 1 | —osmy | -o.:188 | —0.13w | —0.070 | —0.0483 | —0.0288
1 0 L0508 | Lo7i0 | .o7e2 | .omeL | Lome2| .o73 1 L0288 . oa28 L0187 L0785 . 0788 L0733 g | —om7 | —os0d | —04;r | —0383 | —.0310 | —.Qu88
3 ] LoD | 0Ol L0 | L0417 | L0483 | L0472 2 L0078 L0413 L0a1g .00 L0436 - O464 2| —.00l8 | —.0084 | —.0138 | —.0143 | —.0M5 | — 0138
El 0 L0074 | Jo43| oML .o20| .0M0 [ .0M0 3 .oy L0100 o1z .0 .ol - 0308 r o4 | —o02 | —0083 | —o049 | —.0088 | — o008
4 0 L0049 | L0001 | .02 ] owa| .omi| (oA rt .0083 . 0060 L0111 L0150 L0185 L0715 5 L0097 . D014 0003 | —. 0B ( —.0016 | —.0UM
5 0 0032 | L0064 [ 0004 | (0181 | .07 | .OL70 5 . 0018 L0048 L0079 L0108 L0134 L0158 8 L0035 . 0097 .0019 L0019 . 0004 - 0008
4 0 oM | L0047 | L0080 0000 | .0u10 | .0128 ] .o012 .0038 . 0058 . 0080 L0100 0119 7 L0041 004 .02 .00m . 0018 o014
7 0 0018 | 0038 | .005L 0067 | L0083 [ L0008 7 . 0000 .00 L0043 .00 4 . 008D g L0044 L0039 .0034 . 00%0 L0028 .00
8 0 oolt| .o028| L0038 | L0048 | L0058 | 0070 ] 0008 .0018 L0031 L0042 0034 L0084 ] - 0048 . 0042 .0038 00 L0030 .00
0 0 0008 | .0018| L0024 .o032]| .ooa0 | L0048 ] L0004 L0013 L0020 L0028 . 0043 10 . 0048 L0042 i . 0013 .0033 L0029
0 0004 | . 0008 o013 | .ootr| .00 | .002 10 . 0% - 0008 L0010 .15 0010 . 0024 1 . 0045 L0043 .0038 L0035 .0033 .00
0 L0001 [ L0002 L0008 | L0004 | 0006 L0007 1 . 0000 L0001 0002 . 0008 . 0008 1 . 0042 . 00% .0038 .00 .0031 L0029
0 | —.0003 | — 0004 | — —, 0007 | —. 0008 [ —. 0009 18 | —.0000 | —0004 | —.0005 | —.0007 | —. 0008 | —. 0000 1 L0038 - 0038 . 0033 .ot . 0020 . 0028
0 | — 0005 | — 0010 | — 0014 | — 0017 | —. 0091 | —. 00X 13§ —0008 | —. —0013 | —o018 | —.001p | —.0022 4 .0023 -0031 L0020 L0087 . 00325 .00n
0 | —.0007 | — 00L4 | — 00M | — 0036 | —. 0081 | —. 0035 4 | —0004 | —.001L | —.0017 | —0033 [ —. —. 0033 15 .07 0025 008 .00z . 0020 .o01e
0 | —.0000 | —.0018 | — 0025 | — 0033 | — 0030 | —. 0045 5| —0005 | —.0004 | — 0023 | — 00 | —0038 | — o0& 16 L0030 .0018 L0017 .0013 L0015 L0014
0 | —.0010 | —.00%) | —. 0080 | —. 0087 | —. 0045 | — 002 16 | —o0008 | —00158 | —.0088 [ —.0033 | — 0041 | —. 008 17 L0012 .00t L0011 L0010 . 0008 . 0008
O | —00l | — 00K | — O0¥L | — OM0 | —. 0048 | —. 0088 17 | —.0008 | —.0007 | —0087 | —.0038 | —.004 | —. 008D 18 . 0004 . 0004 . . L0003 .000
0 | —.003 | — 0022 | — 0033 | — OML | —, 0060 | —, 0087 18 | —.0008 | —0017 | —.0097 | —.0037 | —.0048 | —.0054
Sbear flow, 74, at statlon—
j Bhear flow, g4 L, ot station— Bhosar flow, g4.L, ot station— ]
: T 4 im0 fel fm2 T3 =4 i
[ B T =1 =3 =3 =i =5 {=) =] =3 =3 fmi =y
1
= 0 0.32818 0,137 0.0782 0. 0469 0. 0315 0. 0300
| 0.0893 0. 0404 0.0305 0.01g3 0.0197 0088 0 0. 0302 0. 0844 0.0301 0. 0344 0.01587 0. 0104 1 o2 | —o) | —01% | — o038 L0017 . 0038
1 17 L0284 .00 L0104 . 0156 .01%5 1 .0390 . 0302 .01 8 0175 L0140 [ (048 | —0137 | —.0103 | —0073 | — o048 | —.00m
1 0 .0163 -oLsL .0123 .0110 . 0105 2 .0188 .0168 L0157 0144 . 3 L0884 | —.0071 | —. — 0084 | —o04d | — o038
3 0094 . 0004 .000a . 0087 . 0081 . 0075 3 L0004 0004 .0003 008D 0084 L0078 i L0887 | —. 0048 | —.0043 | —.0039 | —004 | —.00M
4 .0050 L0081 0000 0040 L0047 £ L0047 0049 L0050 0050 0050 0048 5 0008 | —.0038 | —.0081 | —i002% | —o0m | —.00M
5 0018 L0018 L0021 0023 . 0024 . D034 5 L0014 0017 .01 0022 0034 6 0ng | o004 | —. — 0012 | —.0020 | —o001
8| — —.0008 | —.0001 0003 . 0004 .0003 8| —o00p0 [ — —. 0003 0000 0003 0005 7 048 | o017 | - 0017 | —.0018 | —.0015 | —.0015
7 | ~.0008 | —.0022 | —.0018 { —.0014 | —.001L | —.000D 7| —00xr | —0024 | —o0020 | —0018 | —.0013 | —.0010 8 .03t | —.o018 | —.0018 | — 0012 | -—-.0011 | —.00L1
B | —Om9 | — 004 | —00%0 | —-.0028 | ~—.0062 | —0019 8] —0M) | —oO0m8 | —002 | —002 | —00M | —.0031 ° o - —,0008 | —.0008 | —.0008 | —,
| -0 | - - — 00 | —.030 | —.00 0| —oM8 | -, - - -0z | - 10 0177 | -, — 004 | —.0004 | —. -
=, 0051 - - -, 0033 - ~. 0031 10 -, 0053 - -, 0044 - - - 11 . 0087 —, 0001 —, 0001 —, 0001 -, 0001 -, 002
- 0083 | —.0H7 | -, -0 | —.0038 | —.0033 1| —008 | —, —0045 | -, - —. 0034 12 . 0002 . 0002 . 002 . 0002 - 0001 . 000
—0HP | —, - - —.0038 | —.0082 1 - —.0047 | —.0088 | — - —, 0013 i3 | —.0074 . 0005 . 0004 L0004 ,0003 . 0003
— 04 | —.04 | —, —.00M | —.0083 | —.002 13 | —.0048 | —. —003 | — —.0088 | —. 0030 4| —.0140 . 0007 . 0006 , 0008 . 0006 . 0005
—0m7 | —.004 | —00 | —00% | —00@ | —. 00H 14 | —.0087 | — — 0033 | —-.00%0 | 0028 | —.0025 15 | —o . 0009 . 0003 . 0007 L0007 L0006
—.0028 | —.0026 | —.00%4 { ~—.008Q | —.0020 | —,00IB 15 | —008 | ~.002 | —o0m | —.00m;m | —o00@ | — 009 18 | —.024 . 0010 . DO0p 0000 . 0008 . 0007
~.0017 | —.0018 | —.0016 | —.0014 | —.0013 | —. 0011 18 | —.0017 | ~-.0008 [ —o0015 | —.00M | —0013 | —. 0012 17 | - L1 . 0010 + 0000 . (008 . 0008
—.0008 | —.0008 | — 0008 | —,0005 | ~.0004 | —. 0004 17 | —0008 | —.0006 | — 0005 | ~.0006 | — 0004 | —. 004 18 | - 011 L6010 ,0010 . 0009 0008
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(&) Conoontrated perturbation load on stringer j==0 at

TABLE 5.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[B=1,000; O=0; m=3)]

(b) th'ibulf;ad perturbation load on sbnngar j=0

ring {=0 otween rings =0 and $==] () Shear perturbation load about shear panel (0,0)
Biringer load, py, at station— Btringor Joad, py, ot ataHon— Btringsr load, pol Ly of station—
1 i T i
1=0 =1 (& ] {m=3 {md fmp {mg =] {mg =3 {m=i {mB [C 1Y fml =3 i=3 i=d i=8 img
0 05000 | n4001 | 05948 | o976 | ooxav| oie00 | 01837 0 0 4477 0 3807 0. 2040 0 47 0 2061 0.1763 1 | —04300 | —0.3168 | —0.2346 | =0 1745 | —0L 1306 | —0,0081
1 [ Loam | Loe3n | .08y .omaL| .o7ee| L0783 1 L0173 L4 . 0800 . 0008 L0788 v 9 | —o018 | —007 | —.0388 | —OiH | —0428 | — 0408
1 0 .ooM | .ol@| .om2| .o200| .m] .03 1 L0048 L0194 L0168 L0282 L0318 .03 3 | —oot2 | —0MY | —0077 | =014 | —OIH [ — 0138
3 0 L0041 | L0081 | .0u9 | .ows4 | .oIE7{ .0218 3 L0031 . 0081 L0100 01Ty 0171 .0 4 .00 0006 | —000p | —0022 | —o0c33 | — o0k
i 0 .o0% | 0051 | .0075| .o0e0f L0121 | .0d4d 4 L0013 . 00M . 0063 L0087 QLo .0137 5 . 0030 L0023 L0015 . 0008 003 | —. 0004
5 0 L0165 | .00h8{ 0083 | .o0%0 | .o0Ms | .0l 5 . 0009 0037 . 0044 . 0081 L0078 . 0004 ¢ . 0037 . 0033 .08 . 0053 . 019 L0016
-] 0 L0013 . 002 .00 L0051 . D04 . 0078 [} 0007 0020 L0032 . 045 . 0038 .00 7 0042 . 003 L, 0035 . 0032 . 000 . 0020
7 0 . 0010 . 0019 . 0l .08 . D047 . 0058 7 . 0003 . 0014 L00H .0M3 L0042 . 051 8 . 046 L0042 . 0040 . 0037 0035 . 002
8 0 . 0007 L0014 0020 0037 . 0033 0040 8 . 0003 . 0010 LO0L7 o O 000 . 0037 9 . 0047 0045 , 0042 . 0040 . 08 o 0038
¢ 0 L0004 | L0000 o3| .oms| .oox2| L0066 g . 0002 , 0007 . 0011 . 0018 L0020 L0024 10 L0047 , 0045 , 0043 L 01 . 0020 , 0087
10 0 . 0002 . 004 , Q007 0000 .0012 . D014 10 , 0001 . 0003 . 0008 . 0008 . 0010 L0013 11 . 0048 o O44d 0043 . 0040 . 0033 o 037
1 0 L0000 | L0001 | .000K| .0003 | .0002| .0DG 1 . 0000 , 0000 . 0001 . 0003 .0002 L 0008 12 . 0043 L0041 , 0040 Lo . 006 L0088
18 0 | —.0001 | — 0008 | —. 0004 | — 0006 | — 0008 | —. 0000 12 | —0001 | —0003 | —0003 | —o0004 | —.0005 | —. 1 . 00%0 , 0038 - 008 . 0038 . 0083 , 0033
13 0 —. 0003 | — 0008 | — (0008 | —. 008 | —. 0013 | —, Q015 12 —. 0001 - —, 00T —, 0000 - 0013 -, 14 14 . 0084 , 0033 . (31 , 0030 . 0029 NG
H 0 | —.0004| — 0008 | —0013] — 0015 | — 0010 | —. 0022 14 | —0008 | —0000 | —00L0 [ —o0014 | —0017 | — 15 .oy , 0030 . 0098 , O Lo03t . O
15 0 | —.0005 | — 000 | — 0015 | — 0010 | — 0053 | —. 0027 5| =000 | —0008 | —-001% | —0017 | —00el | — o0 18 . 0090 L0010 L0010 L0018 L0017 L0017
6 0 |- — 0Ll | — 0047 | — 00 | — 007 | — 003 ¥ | —0003 | —00® | — 0014 | —009 | — —. 003 17 .00l .0013 L0011 . 001L .01l L0010
7 o |- — 0012 | — 0018 | —. 0034 | —. 00 | —.00M 17 | —o0002 | —0009 | —.00158 | —009l | —00% | — 18 . 0004 L0004 . 0004 . 0004 . 0004 L0004
18 [} - -, 0013 | —. 0018 | —. OO | —. 0030 | —. 0035 18 —, 0002 —, 0010 —. 0018 -, 0L —, 0037 —. 033
Shexr flow, ¢4, at station—
Abear fow, oL, at station— Sheer flow, gqL, at station— i
i 4 =0 i=l =2 fm3 - {=5
i=0 =l =g =3 Y] {m5 =0 fml =2 {3 {md =5
0 0. 1879 0. 0670 0. 0068 0. 0502 0. 0358 0. 0200
0 0. 0400 00377 0. 0383 o219 0 0100 0.0131 0 0 08ss 0. 0438 0.03%9 Q.01 0. 0140 1 L0470 | —.0981 | —0ne8 [ —0000 | — 0088 | —. 0028
i oI L0170 .0LED L0148 . L0118 1 177 L0174 L0184 L0182 L0194 2 715 | —082 | —0074 [ —. — 005 | — 04
] L0003 .00 . 0000 . 008y .0033 .00 2 - 0002 .0001 L0001 L0081 3 Lo78 [ —0040 | - —0037 | —0034 | — 0031
3 . 0051 L0052 L0082 - 008L . 0050 L0049 3 . 0051 .0053 . 0062 . 0081 0051 . 0050 4 L0678 | —o02s | —oom [ —o00 | —o0m | —.00m
4 0039 . oox7 . L0038 . .0m8 4 L0030 0028 .oy . 0047 . 0088 8 0817 | — 0018 | —o018 [ —o0017 | —o0017 | —. 0018
5 . 0008 . 0000 L0010 .ol .00l L0013 5 . 0008 0008 L0000 . 0010 ao1l L 00L2 8 L0643 | —.0013 | —o018 | —.0013 | —.0013 | — 0012
g8 | —.0005 | —o0004 | —0003 | —.0008 | — . 000D 8 | —0006 | — —0004 | —.0002 [ —. 0001 . 0000 7 L4588 | —.0010 | —.0010 | —.0000 | —0000 | —.0000
7 | —o0015 | —0014 { =001 | —.00I1L | — 0010 { — 000® 7 | =001 | —0014 | —.0013 | —.0002 | —.0010 | —. 0009 8 .Gg7 | —.007 | —.0007 | —.0007 | —.0007 | —.
§ | —0023 | —000 | —l9 | — —. 0016 | —.0015 8 | —oim | —0021 | —.0020 | ~.0018 | -.001T | —. 00l 0 .0 | —.004 | —.0004 | —.000¢ | ~.000¢ | —.
9 | —o00m | —o002% | —o0m3 | —0032 | —o003l [ — 001 9 | —o0037 | —002 | —00M | —003 | —002l | —. 000 10 o | —oxa | —o00@ | —.o0002 | —.o003 | —
10 | —000 | —ooar | —o02e | —o00s | —o0m | — 0023 10 [ —o0 [ — o028 | —0me | —003% | —00M | — o002 u . 0083 . 0000 . 0000 L0000 | —.00r | —.000L
1 | —om0 | —o® | —omms | —oms | —oeH | —oma i | —o0% | —0m8 | —0m7 | —0028 | —.O®M | —. 008 1 L0001 . 0001 L0001 . 0001 . 0001 -000L
1% | —0038 ( — 002 | —o005 | —.00M | —003 | —O00A 12 ] —00%8 | —0m7 | —o0m8 | —00M | —O0023 | —. 0032 13 | —.o0m . 0003 L0003 . 0002 . 0003 . 0002
13 | —.o0m5 | —ooM | —oom | —0053 | —o0030 | -.000 13 { —00% | —O0m4 | —0 | — - ~. 0030 4 | —.0l4 - 0004 . 0004 . 0004 . 0003 0003
4| ~o0m0 | —oo% | —oo10 | —o0018 | —o01r | —o0na 14 | —o00El | —0020 [ —0019 | —0018 | —0018 | —.0007 15 | —.0108 . 0005 . 0005 . 0008 . 0004 . 000%
18 | ~.0015 { — 0015 | —0Q0l4 | —.001& | — 0023 | —.0012 15 | —o018 | —-0018 | —0004 | —00L4 [ —O00I3 | —. 003 16 | —.02m . 0005 . 0008 . 0008 . 0008 0005
16 | —o0010 | —0000 | —O0O0 | —.0003 | —oO0B | — 008 6 [ —ow0 | —o008 | —o000p [ —0008 | —o0008 | — 0008 17 | .= - 0005 . 0008 . 0008 . 0008 i
17 | —o003 | —o002 | —O0O® | 0008 | —o00 | — 0003 7 | —o008 | —0003 | —008 | —0003 | —0003 | — 000 18 | —.0e7 . 0005 . 0008 . 0008 . 0008 . 0008
]
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{a) Concontrated perturbation load on stringer =0 at ring

jum

TABLE 0.—L.0AD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

I8 0=9%10% u=2)

(b) Dhstributed perturbation load on stringer =0
between rings i=0 and =1

(o) Bhear perturbation load about shear panel {(0,0)

Btrinpor boud, pa, af station—

Birinpor lad, py, ot stotion—

Stringer Joad, pf L, st station—

F) J ]
im0 im] =2 im3 jmyg (2] i=a {m] img {=3 =4 1= fmy i=1 fm2 =3 =y {m5 (L]
0 OLBOO0 [ O0.0490 ( 0.0670 | 0,0401 | 00438 | 0.0428 | 0.0431 1} 0. 1841 0, 0633 0, 0505 0, 0447 0. 0430 0.0423 1 —0.1182 0,0087 | —0.0020 | —0.0002 | —0, 0001 0. 000
1 0 L0018 < 0800 JHN . . 0481 L0418 1 L0743 L 048 481 <44l L0423 L0418 2 -, (348 -, 0118 ~, 18 —. 010 —, 0003 —, 0001
2 0 08 <453 L0830 .0d13 . 0408 0408 2 L0353 L0813 i 021 L0410 0404 3 ~, 0088 —, 0100 -, 0043 —. 012 —. 0004 —~, 0002
3 ¢ B - 0407 . (308 . 0268 .03 0381 3 a1 -1 . H01 . (300 L0333 . 03832 4 , 0006 —_ —. 0033 —. M4 —, D005 —, 00012
4 0 <0331 Rl 032 . 0353 0258 4 0129 . L2243 . @BEL L0383 . 0453 [ . 0040 - —. 0035 —.0013 —. 0003 ~—, 0003
5 1] L0108 0234 - G300 .13 .0aLs .018 5 D087 Rl 2] . 0338 . OB07 .0313 L0318 8 082 -, 0008 —. 0013 —. 010 —. 0004 ~. 0003
] ] .17 . (208 . 0350 .08a7 09N Rir] a . 0088 . 0168 .03l . 0280 020 J0a74 kd . 0053 2 003 —, 607 —, 0008 —. 0003 —. 0001
.7 ¢ 0080 0158 200 0820 0827 L0231 7 » 0038 0131 . 0181 en L0284 N 8 L0048 . 014 . 0000 —, 0002 —. 0001 -, 0001
3 0 0051 L0113 .0152 L0178 . 0180 L0184 8 00 . 0053 L0134 Rut. % 0179 0183 I} o 0o L 010 . 0000 . 0001 ann 0000
9 0 008 . 0074 . 0107 0128 .0131 L0135 9 . 0010 . 0052 .00 0117 L0138 L0134 10 00 . 0031 . 0010 004 . 0003 0001
10 0 . Q00 . 040 . 0008 . 07e . 0034 . 0087 10 . 0001 L0024 0053 0073 . 0081 L. 0034 n L0014 .00 L0013 L0007 . 0003 0001
11 0 —. 0006 . (010 002 . 0038 L0038 L0041 1 —, 0008 . 0008 . 0018 . 0031 . 0037 L O0Ha 12 + 0008 001y . 0018 w . 0003 0002
13 0 —. 0017 | —.00 —, 0008 | —,000& | —, 0003 | —, 0003 13 -, 0011 —. 0017 --. 0018 —. 0007 -, D004 —. 0002 13 —, 0001 L0017 L0015 . . 0000 . 0003
13 0 —, 003 | —. 0037 | —.0040 | —, Q040 | —. 0040 | —. 0040 13 —. 0014 —. 0032 —. 0038 -, 0040 —. 0040 —. 0040 14 —, 0000 0014 . 0014 000 . 0003 0002
14 0 —. 0033 | —. 0054 | —, 0088 | —, 007 —.0073 { —, 0073 14 —=.001e —. 0044 —. 0030 -, 008 - 0071 —. 0073 15 —. 0007 .ooL1 .0012 . 0008 . 0003 . 0002
15 0 —,0038 | —. 0067 | —.0085 | —. 0096 | —. 0008 | —. 0100 15 —=. 0018 —. 0058 —. 0077 —, 0080 - —. 00 19 —, 0000 . 0008 . 0009 . 0008 . 0002 . 0001
18 0 —. 0030 | —, 0078 | —. 0100 | —, 0113 | —. 0117 | —.0120 18 —=.001g —. 0058 —. 0099 -, 0107 —. 0114 —. 0118 17 —. 0004 . 0004 . 0003 . 0004 0001 . 0001
17 0 —. 0041 | —, 0083 | —, 0100 | —, 0123 | —. 0123 | —. 0132 17 —, 0020 -, 002 - (07 —. 0117 - —. 0130 15 —, 0002 . 0001 . 0003 , 0001 . 0000 . 0000
18 0 = 0043 | =, 0084 | —, 0118 | —, 0127 | —.0133 | —. 0138 18 —, 0020 —. 0004 -, 000 — 0120 - —. 0114
Bhenr flow, 47, at statbonr—
Bhear flow, gL, ot statlon— Bhear flow, gL, at station— ;]
I 1 f=0 foml =3 im3 (=t {mp
{=0 im1 (L} ] {m3 fd =5 i=0 fm] =3 f=3 faad {=5
0 0.7838 Q1533 Q. 00 0, 0085 0,0018 0. 0008
o 0,835 | ~0,00349 0.0033 0.0013 €. 0005 0. 0002 0 0. 30&0 0. 0070 0, 0039 0,003 0.0008 Q. 0004 1 -, 67 —, 0018 L0141 . DusT L0018 . 0007
1 L1334 0378 0094 043 .0013 . 0007 1 L1572 LOTT8 a3 . 0063 . 0038 . 0010 2 .00l —.0H8 o 0040 020 . 0008 L D00
1 . 0809 0t L0182 . 006l . 0020 . 0010 2 . . 0019 L0263 QDR . 0038 . 0014 3 L0477 —. 034 - + 0009 . 0000 L0003
a 0407 356 L0164 089 . 0013 L0012 3 L . 0433 .09 L0110 . 0041 . 0018 4 0487 —, 0104 - - —. 000W . 0000
4 0334 N 0148 . 0087 . 0023 0012 4 . 0200 . L0199 .olod . 0029 . 0018 L] . (1380 =, 0098 - - —=. 0017 ~. 0003
[ 0008 L0159 0109 . 0083 . 0020 0011 5 . 0033 L0134 L0135 . 0080 003 . (014 [} .03t —, 0038 - - —. 0033 —. 0004
a —. 0y , 0009 . L0033 L0014 . 0008 g —. 0084 0020 0071 81 .00 L0012 7 L0173 , 0008 —. 0040 - —. 0025 ~. G008
ké —-. 01 —, 0007 . L0018 . 0007 . D004 7 —. 0180 - L0011 .0021 .0010 . 0008 8 . 0083 . 0020 -, 0027 — —., 007 -
8 —. 0180 —. 0008 —.0013 - -, 0001 . 0000 8 - -~.0118 —. 0040 —. 0000 -, 02 . 0000 ] . 0018 . 0085 —. 004 ~. 0023 —. 0048 -
9 -, 0208 —.0115 —. 0081 - -, 0007 =, 003 Y —. 034 ~. 0100 -0 - -, 0013 —. 0008 10 ~, 000 . 0058 -, 0003 ~. 010 —. 04 -
H - 017 —. 0145 —.0078 - -, 0012 =, 0009 10 - -~.0183 —.0109 - -, 021 —. 010 11 —, 0083 . 008a « 0008 —. 0010 —. 0019 -
11 —. 0412 —. 031 —. 0091 —, O0H4 -, 0010 =, 0000 n —. 0215 —. 0190 —.0128 —, 0084 -, 27 -, (0013 12 —, 0089 . 0038 0010 —. 0004 —. 0014 -
13 —. 0198 —.014 - - ~. 0018 —. 0010 13 —. 014 —~. 0184 —, 01X} - 0072 ~—. 0030 —. 018 13 —. 0087 L0020 . 0012 . 002 - , 0000
13 —.0170 -, 0151 - -, 009 - ~. 0010 13 —.01&0 —.0184 —, 0113 -, 0070 —. 0020 —~. (014 14 ~, 0047 . 0003 . 0018 0007 —, 0002 . 0003
14 —.0138 —, 0120 - -, 0043 =, 0010 —. 0009 4 -. 0133 —. 01X —, 0107 -, 00062 =.0037 —, 0013 18 ~—, 0044 —. 0018 0011 L0011 . 0003 L0003
18 —.0109 —, 0008 —, 0085 -, 0034 —. 0013 —. 007 15 —. 0087 —. 014 —, 0063 -, 049 =, 00d1 —, 010 18 ~, 0033 —. 0030 . 0010 . Q01b . 0007 . 0004
18 -, 0082 —, 0048 —, 041 —. 0081 - —. 0003 10 -, 0089 —. 0084 -, 0052 —, 1 —.0014 —, g7 17 —. 0023 —. 0038 . 0006 L0017 . 0010 . 0004
17 —, 081 -, 021 -, 0014 - - —. 0003 17 —. 0020 —.00a2 -, 0018 -, 0011 —. 0308 —, 0003 18 ~. 0020 —, 0041 . 0008 0018 . 0011 . 0005
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(a) Concontrated porturbation load on siringer f=0 et

TABLE 7.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[Bad; OmIXI0% mm]

(b) Distributed perturbation lead on stringer f==0

ring {e=( betweon rings {=0 and fm=1 (8) Bhear porturbation load about shear panel (0,0)
Biringer load, pa, st elation— Stringor load, oy, ut station— Hirlngor loud, py/L, ob stathon—
i J !
{m0 im] (L ¥] {m=3 j=d Joud i=6 {ml =3 {=3 jmd fmb 1=0 jul im3 fmd {oad {mb =6
0 0.8000 | 0.1821 | 0.0854 | 0.0837 | 0,081 | Q.41 | 0.0463 ¢ 0. 2853 0,11%7 0.073L 0. 0584 0, 0814 0.0478 1 | —c.7m8 | —0.0331 | —0.008L | —0uo020 | —0.0013 | —0.0007
1 ) L0570 | o7 | L0669 [ L0510 | o478 L0464 1 . ome .0 . 0045 . 0561 Ol . 0485 3| —0¥d | ~@n | -0 | —oH | -, —. 0017
2 ] o3| .od | Lodes | Loie2 | o443 | LC4D0 3 .az1e 040 L0400 047 . 0452 L0415 3 | —o00m@ | ~CM8 | —0U0 | —. - -, 0028
3 0 o | .oaat| L0300 | L0363 | .03 | .03 3 L0113 .02 L0361 . N .03 4 L00ll | ~—.0009 | —.0084 | —. — e | —.0ml
4 0 olar | .omey| .J0me| o33 | L0341 | .08 4 L0071 L0191 ] .0313 S0 LM 5 o037 | —.0017 | —.0030 | — o002 | —002 | — 00i6
5 0 coog7 | .oipe| .oxa| o7 | .oz3| .0300 5 - 0040 L0139 . 0208 L0281 , 0278 . 0204 0 L0047 0008 | —.0000 | —.0013 | —0018 | — 0010
8 0 00%0 | L@ L0180 | L0914 | .oma| .ol 0 . 0038 0K .0158 .01g3 . 0298 L0944 7 L0040 .0018 L0004 | —.01 | — 0004 | —, 0004
7 ] 008l | .o000 | .08 ] L0107 | .owsA| .3 7 . 0028 . 0078 .o1g ,0LE3 Lo178 . 0108 8 . 0047 . 0029 L0014 . 0007 L0003 . 0000
8 0 0035 | .0071| .0100| .O0u96| .0143| .0l%8 8 .017 . 008 . 0088 ,0113 .01 L0150 ? L0043 L0030 . 0020 L0l . 0008 . 0004
9 0 0053 | .oods | .oome| Loose| L0111 ] L0010 . 00M . 0058 L0077 L Q004 . 0108 10 L0038 L0031 L0023 L0018 L0011 .0007
10 0 L0011 [ 0025 oo | o081 L0001 | .0OGA 10 . 0005 .0018 L0032 0048 . 0084 . 0035 11 i L0031 .00 L0017 L0012 L0009
1 0 ;0001 | .pops | .00l | .g0l0 | L00M | L0030 1 . 0000 L0003 . 0000 8 i . 0017 12 L0012 .00 i L0018 L0013 L0009
12 ¢ | —.0008 | —.0010 | — 0011 | — 0010 | —. 0000 [ —, 0007 12 | —000¢4 | —0000 | —.0011 [ —.0010 | — —. 000 1 . 0016 L0037 .08 L0017 . 0013 . 0009
13 ¢ | —.0015 | —.0025 | —. 0031 | —. 0032 | —, 0087 [ —. 00% 12| —~.0008 | —0020 | —002 [ ~00m | - —. 0038 14 L0011 ] . 0080 .00Lb L0011 . 0009
14 ¢ | —.o02 | —.0008(— - —. 0083 | —. 0038 4| —o0ll | —ont0 | —o00d3 | —o0s8 | — — 008 15 , 0007 L0010 L0018 . 0013 , 0010 L0007
15 0 | — —,0M8 | —. 008l | — 0073 | —. 0081 | — 0087 165 | —0013 | —.00%8 | —. 0024 | —.0087 | —.0077 | —.0084 16 . 0004 L0014 L0012 . 0009 . 0007 . 0008
18 0 | = - —.0071 | —. 0085 | —. 0005 | — 0103 16 | —~.0014 | —0041 | —com | —.0078 | —.0091 | —.0000 17 .000d . 0003 . 0007 . 0008 . 0004 L0003
17 0 | = —.0857 | —.0077 | ~.0082 | —. 0104 | —. 0112 17 | —.0006 { -—.0044 | —,0087 { —.00B8 | — —.0108 18 . 0000 . 0003 . oo , 0002 . 0001 . 0001
18 0 | = - —.0070 | ~.0085 | —. 0107 | —. 0110 18 | —o018 | —, —.008) | —.0o87 | —.0101 [ ~— 0012
)
Bhoar ow, ¢4, ot sation—
Bhoar Row, 4o L, ot staton— Shear flow, 411, at statlon— i
J J fmb {m1 o2 =3 =4 {=8
{=p =l j=2 =3 t=d =B {=0 =1 =3 {=d f=4 =t
0 0. 871 0, 1050 0. 030 0, 0147
0 017 . 0334 0.0108 0. 0048 Q0028 0. 0014 0 0. 2147 0, 05383 0. 0108 0. 0073 0.0028 0.00l0 1| =0 | — a7 L0140 . 0005
1 , 0500 , 401 .02 niig . 0006 . 0032 1 N . barry L O34 0168 . 008 . 0080 2 N —. 0048 L0017
3 i L0378 .05 L0141 . 0038 . 0083 3 . 0504 L0443 L0304 L0185 .0110 . 0008 3 0508 | —, 0108 | —.0084 | —.0K8
3 i . 0258 T L0128 L0084 . 0084 3 . 02680 N L0333 L0157 L0104 . 0087 i 0578 | — 012 | —.00% | —.0H3
4 L0148 L0158 L0130 L 00%3 . 0080 L0047 4 .0138 L0185 L0144 014 . 0083 L0047 5 om3 | —.0073 | —.0008 | —.0045
5 L0048 .00 L0075 . 0083 L0048 . 0038 ] .03 . 0060 L0077 . 0068 . 0058 .01 ] (o8 | —~.0031 | —.008L | —.0HO
e | —.00z ool 0037 L0029 .00 .00 8| —.om3 | —.000L .o 00 .08 .00 7 R L0000 | ~.0038 | —.00%
7| —00n | —om | —0013 - 0000 - 0005 . 0006 7 | —o0p63 | —.00EL | —.00mL | —. 0008 . 0003 . 0008 8 L0914 002 | —.002 | —.0m7
8 —o0w09 | —00% | —o043 | —.0034 | —0013 | — 0007 B | —.0116 | —00ES | —.0084 | ~o0032 [ —.0018 | —.0010 ] .0L% (003 | —.0016 | —.0@0
P | —0@L | —oom | —o0m | —oe2 | — ~. 0018 ¢ | —0187 | —.0l18 | —0078 | ~.0082 [ —0m85 | - 10 . 0087 om0 | —.0007 | ~.0013
10} —0ML | —.0MB | —0078 | —.0084 | ~. 0037 | —. 00 16 | —o148 | —.0125 | —.ooea | —.0088 | — 0048 | — 0031 1| —.oo0 L0037 0000 | ~.0008
i1 | —o0idy | —~.01138 | —0o84 | —.0000 | ~.0043 | — 000 1| —018 | —0128 | —0098 | —.0071 | —.0088 [ —.00 12 | —.0048 . 001 . 0000 . 0000
2 | —oi | —oL0 | —oosd | —.0080l | —o0d3 | —00M 12 | —oiyy | —o0l2 | —.0097 | —0071 | —0083 | —om7 13 | —.0078 0918 L0010 . 0005
13} —0i20 | ~.0100 | —.0077 | —.0087 | —.004L | -.0030 13| -0 | -0l | —.0089 | —o00o8 | —o00%0 [ —.o0ms 14 | —.0100 . 0005 L0013 .10
4 | —om0 | —.poss | —.o0m | —.0M9 | —o0035 | - id | —oio6 | —ood | —0o75 | —o0ar | —o0i3 | —.00 15 | —.0ild | —.0008 T .ool3
15 | —ooid | —.0084 | —o00s0 | —0mr | —.om7 | —o0m0 i5 | —o0076 | —0070 | —.0087 | —o00B | —o03E | —.000 16 | —02 | —.00l8 . o018 .o0le
16 | —on8 | —0040 | —o0031 | —00z3 | —.o017 | —o0Qu3 16 | —o0d6 | —o0043 | —0038 | —.00Er | —.00 | —.0016 17 | —.012 | —.002 L0017 L0018
i1 | —ooi8 | —0013 | —.0011 | —.0008 | —.0008 [ —. i7 | —.0016 | —. 0018 | —.001 | —.0000 | —O008 | —. 0006 18 | —0127 | — 0% L0017 L0018
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{a) Concentratod parturbation lond on stringer =0 at ring

TABLE 8.—LCAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

(b) Distributed perturbation load on siringer j==0 betweon

[B=100; C=aX10% mm=30]

f- rings i=0 and i=1 {c) Bhear perturbation load about shear panel (0,0)
Stringor Joad, pyy, ot station— Btringer load, py, at station— Btringer load, pifL, at station—
] J -
1=0 i=1 im2 3 (=4 im5 im0 =1 =32 =3 =4 =5 =8 f=1 =2 =3 4 f=5 =t
0 (05000 |0.2M8 |03 |c.2089 [o.0835 |06z | o.0811 0 0. 3600 01072 01968 0. 092 [ 0, 0848 1| —o3es | 01108 | —0.0486 | —0.0214 | —0.0103 | —0.0056
L 0 0809 | .0300 | .o780 | L0078 | .0018 L0588 1 (448 070 0770 L0714 N1 , 0699 3| -0m3 | - —.0835 | —02a7 | —.0148 | —.0097
| 0 OHL | 0XL | .oie0 | LodE3 | CodM L0478 2 017 . 481 JO4T4 . L (Hg0 3| —om5 | —.018 [ —QuT | —o0 | —.0107 | —.0083
3 0 L0l | .oms | .ooe7 | .ooda | .00 . 0383 3 . 003 L0177 . L0321 .0367 377 4 L0 | 0034 | —.0057 | —0084 | — 0003 | —00M
4 0 L00M | .09 | .6 | om0 | Co2as . 0206 i L0040 L0115 L0170 019 . . 0206 5 0032 L0l | —.0006 | —.00% ( —o0me | —.00®
5 0 L0088 | .ow08 | .o1B1 | .o180 | .0919 L0243 5 .o . 0081 011 017 N L0431, 8 ML L0018 0008 | —.0002 [ —.0008 | ~—.00U
s 0 L0041 | (007 | .omi3 | L0144 | L0170 0101 0 . 0090 . 0060 0000 L0139 .0 .018] Y Q045 . 008 +0010 L0011 . 0008 L0002
7 0 L0000 | .0088 | o084 | 0108 | (0020 0147 7 L0015 . (044 L bo72 L0007 L0110 .01%3 8 . Q048 N O 0% 0018 L0010
8 0 Looat | .0043 | .0o8r | 007 | .oms OL% 8 L0011 .00 L0361 . OO0 . ,0103 o L0045 L0057 . 00381, M .0 .0018
0 0 L0014 | o088 | L0040 | .00B3 | L0084 L0075 9 . 0007 .ol L0034 JOHT . L0070 10 L0042 . 0030 L0023 . a7 L0013 .0019
10 0 L0007 | L0015 | .oom | Lo0m0 | .o03T . O0H4 10 L0004 L0011 L0010 . 0028 W] 0040 11 . 0030 . 0028 L0053 . 0028 L0024 .0020
1 0 0002 | .o004 | .o00G | L0000 | L0012 L0015 11 . 0001 . 0003 . 000K . (008 L0011 L0014 13 00 . 0024 .00 L0028 . 00% L0020
13 0 |—.0004 |—.0006 |— 0008 [— 0000 (— 0010 | ~—. 0030 13 | —o002 { —o008 | —0007 | —. —.0010 | —.0010 13 N . 0032 0T . 0025 . 0032 L0019
13 0 |—.0008 {—.0015 |—.0081 |— Q025 |—. 0020 | —. 0082 18| — —-0013 | —o0m8 [ —, —.00% | —, 0050 " .00 L0038 . Ome .0 L0019 L0017
i 0 |—.0012 |—.0058 |— 0032 |—.00%0 |—.0048 | —.0060 U | - -0 | -, - —. 043 | —.0048 18 L0019 .0033 0020 L0018 L0018 . 0014
15 0 |—.0005 |—0029 |— 0040 |— 0080 |—.0088 | —.0085 [ - -, - - —. 008 | —. 0003 10 L0013 L0017 .0018 .00l L0012 .0010
16 0 |-.0018 |—. 0033 |— 0040 |— 0068 |—. 0088 | —.0070 18 | —.0000 [ —o@o | —, - —.0083 | —.0072 17 . 0008 .0010 0009 . 0008 L0007 0008
17 0 |—.0019 [—.003 |—0060 [—.0083 |—. 0074 | —.008% 17 | —pmo | —o0pEs [ —, - —.0088 |~ 0078 18 . 0003 . 0003 .0003 .0003 L0003 L0003
18 0 |—.0020 |~.0037 |—.0082 |—. 0084 |—. 0078 | —. 0083 18 | —.0010 | ~.0028 | — 0044 | —.0088 ] —00% | —. 0080
' Bhoar flow, ¢q, s atation—
8hear flow, gL, st statéon— Shear fiow, g L, ot station— i
J 4 =0 it i=1 {3 {=4 i=5
() =] =3 {=3 1=4 I=5 =0 =1 =2 =38 fmd im8
0 0. 3068 0, 1801, 0.0337 0.0170 0.010¢
0 0.1790 0.0810 0.0R3 0.0L19 0. 0080 0. 0041 0 0 1400 0. 0814 0. (352 0.0168 0. 000 0. 0052 1 000 | —, 07 | — 0010 . 0085 . 0083 . 0058
1 L O8F L0409 .03 .0161 L0129 . 0080 1 L0472 L0848 .02 .0158 . 0108 3 L0588 | —o0n7 | —.0107 | -, —. 0010 . 0005
a .0338 .03%9 L0214 .o1e3 L0120 . 0038 ] .0a7h .07 L0191 .0148 L0113 3 L0887 | — 0128 | —, - - | -
3 .0163 L0187 L0142 .01, L0103 . 0083 a .01 L0181 .0181 L0133 .0112 00 4 000 | — 0078 | -, - -8 | -
i . 0063 . 0087 . 0085 L0079 . D070 . 0080 4 . . 0BG . 0087 L0082 L0074 , 0006 I 0588 | —opd7 | -, - - -
5 .0038 . 0038 . 0040 L0041 L 0040 L0039 5 . L0033 . 0020 L0041 . 0040 . 0038 [ 488 | —008 | —, - - -
0] —o0013 | —.0002 . 0008 .1 L0014 L0015 6 | —.00156 | — 0007 . 0002 . 0008 L0013 L0014 7 038 | —, -0 | - - -
7| —.0043 | —0020 | —.00% | —.0013 | —o0007 | — 0003 7| —0048 | —o0098 | —.0025 | —.0016 | —.0010 | —.0008 8 , 0303 L0004 | — 0019 | —.0019 | —.00L7 | — 0013
8 | —.008& | —0021L | —.0040 | —. 00X | — 0033 | —. 0018 8 | —0063 | —0067 [ —0M5 | —.0035 | —. 0037 | —.0020 9 . 0213 B013 | — 0018 | —0013 | —0013 | —00lL
9 | —0078 | —0084 | — 0083 | —. 043 | — 0035 | —. 0028 9 | —0080 | —o007L | —.0083 | —.0048 | —.0020 | —.0031 10 L0128 D018 | —.0008 | —.0008 | —.0007 | —. 0007
10| - -0z | - —. 0080 | —.0043 | —.0035 10 | —.0087 | —0078 | —.0000 | —.0045 | —.0040 | —.0038 1 . 0080 0018 | —.0001 | —.0003 | —.0003 | —. 0003
i | - —0074 | —.0063 | —o0&3 | — o045 | —. 0038 1| —o00% | —0080 [ —p083 | —.0083 | —.0040 | ~.0041 13 | —.0019 .%5 . 0003 L0001 . 0001, . 0000
1| - —007L | —.008L | —o0083 | —o00d44 | —.0088 18 | —.0085 | —0077 | —.00M0 | —0088 | —.0048 | ~.004L 13 | —.0077 b1l . 0008 . 0008 . 0004 L0003
13 | —o0014 | —o08t | —0065 | —.0048 | —.0040 | — 005 3| —0076 | —000 | —0000 | —.O | —.004 | —.0038 14 | —.0125 . 0007 L 0000 . 0008 , 0007 . 0006
14 | —.0062 | —o0dt | —omr | —.0040 | — 003 | —. 0080 M| —o0084 | —008 | —0060 | —0043 | —.0037 | —.0033 18 | —.01& . 0005 L0012 L6011 . 0000 . 0008
16 | —.0047 | —o0MdL | —0035 | —o0B0 | — 002 | —.00m3 15 | —.0048 | —.0044 | —. 0038 | —.0033 | —.0028 | —.00% 16 | —.0130 | — o001 L0013 0013 L0011 . 0000
6 | —om | —o00m | —o0z3 | —019 [ ~o0018 | —00L4 10 | ~.00%0 [ —.009 | —o00% | —0020 | —.0018 | —.0018 17 | —.0197 | — 0004 L0014 . 6013 L0012 L0010
17 | =000 | —0009 | —0007 | —.0000 [ — 0006 | — 0006 7 | —.0010 | ~—.0009 | —.00O8 | —0007 | —.0000 | —.0008 18 | —0202 | — 0008 L0016 L0014 L0012 0010
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TABLE 8.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

9221

(B30 Tem3X10% mm 3 .
Concentrated porturbation load on stringer jm( at {b) Distributed perturbation load on stringer j=0
ring {m( between rings =0 and fml (¢) Shear perturbation load about shear panel (0,0)
Biringor load, ny, st station— Btringer load, py;, st station— Biringer lood, po/Zs st statlon—
J J
(L] im] im2 =3 fmd {m3 1m0 i=l =3 im3 fmd [md =0 f=1 {=3 fmd i {m5 {mb

0 0.6000 | 0.3354| O.J3% | 01758 | 0.185M | 01168 005 ¢ 0. 4108 0,282 . 2098 0. 1549 0.1334 0. 1090 1| —o88y| —0288| —0.197| —0.0750 | ~—0.0402 | —0. 0388
1 ) Lone| .orsa| .oreL| .ove3| L0713 1 L0338 . 0038 N . 0785 L0708 N 1 -0 | —, - — 0883 | —.080 | —

3 0 ode | .osm| o3| lesir| oS | Lodnd 2 . 0078 .0il3 .0313 .B® .0i20 0484 3 —~ 0L | -, —,0L85 | —0148| —.0l4b| —, 08
H 0 L0074 | .014%| .o301| .30 00| . 2 0037 0109 L0173 L0R% .0m .08 i 20017 | —0012| —o02| —.0042 | -—.0088 | —.0063
4 0 L0046 | .o0091| .0133| .oue8| .oWL|{ . 1 0T .0000 .ol L0150 0184 .ons 8 o | L0014 L0002 —.0008| —0010| —.O0D
] 0 L0033 | o084 | .00M | .01 .0M7| .01 & 018 L0048 0070 .0108 0134 .oLs i . 0038 Q0T 0010 L0012 N 0000
] 0 L0094 | .0047| .0006| .0000| .cllo| .0we8 6 L0013 . 0038 .0088 . .0100 .oL19 7 . 0043 . 0034 L0029 N . 0018 L0014
7 0 0018 | 0035 .00 | .o007 | .c06d | .00RO 7 . 0008 L0028 L0043 . 0080 L0074 . 008D 8 . 0040 . 0039 L0034 . 0030 .0028 .00
] 0 L0013 | o035 | .o036) o8| .00 | .0OW & .0008 0018 .003L . 0043 L0084 0 . 0048 . 0043 L0038 . 0034 . 0030 .00F
] 0 . L0016 | L0024 | .0033| .0099 | .0040 9 . 0004 . 0090 .07 . 0038 0043 10 L0045 L0043 L0039 .05 .0033 00X
10 0 L0005 | 0003 | .o0013| L0017 | .o0%l| .omas 10 L0003 0008 L0010 L0015 L0019 0024 11 . 0043 L0049 .0038 .05 . 0031 . 0030
i1 Q L0001 | .0002| .0003| .0004 | .0OC8| 0007 1 . 0000 0001 .0003 . 0003 000& 0008 i) . 0040 L0030 .0039 , 0034 .omL .02
15 0 | —.0003 [ —.0004| — —.0007 | —,0008 | —.0000 13 | —0001 | —.0004 | —.0006 | —.0007 | —. —.0000 13 .00 . 003 , 0033 L0031 0039 .0026
13 a |- —.0010 | —, 0014 | —.0017 [ —. 001 | ~. 0022 18 | —0003 | —.0007 | ~.0018 | —.0016 | —~.0018 [ —. 0022 It . 00X L0031 .0029 L0037 . 0028 L0013
u I ~. 0014 | — —. 002 | —, 0081 | ~. 0038 14 | —0004 | —o0011 [ ~.0017 | —0023 | —.0028 | ~. 0033 15 LO0M L On2s 002 . 0022 0020 L0010
15 0 | —.0009 |~ - —.0032 | —,0038 | —.0H5 15 | —o0006 | —0014 | —002 | —009 | - - 16 .0018 010 0017 0018 L0018 0014
10 0 | ~.0010 [ —.0090 | — 0090 | —. 0037 | — 0048 [ —, 18| - -0 - - - -, 0048 17 L0011 L0011 0oLl 0010 L 0000 + 0000
7 0 | ~—.001L ( —.0023 | — 0031 | — 0040 | —, 0048 [ —. 0058 17 - = 0017 | = - - - 18 . 0004 + 0004 0004 L0003 . 0003 L0003
18 0 | —.0013] —. 0023 | — 0082 | — 0041 | —. 0050 | —. 18| — —0017 | - —-0m7 |~ —

Bhear fiow, ¢q, at station—
Fhear fow, ¢ L, at statlon— Fhoar flow, syl at station— 1 P
] 1wl fm] im3 {=3 imd jmf
{=0 {ml i=3 im3 imd fmb {=0 fml {my fm3 {mq fm5
0 0. 2030 0.1977 0.0783 0.0489 0.0318 0.0209

0 0. 0528 0. HH 0. 0308 0.0198 0.01%7 0,030 0 0, 0303 0,004 o (301 0. 0Hd4 00157 0.0 1 N R —.0130 | -—.00%% L0017

1 63T L0284 0T 014 L0158 L1238 L . . .05 L0419 L0178 L0140 2 L0088 | - 0l44 | —.0M8 | —.0073 | —.0048 | —.002T
3 L0163 L0102 L0181 Nt L0120 . 0100 2 L0188 L0188 N4 L0144 0128 L0113 3 O | —00m | — 0064 | —.0084 | —.0044 | —.0035
3 . N . . 0087 . 0081 0078 3 . . .00 . 0069 . 0078 4 L0089 | —. 0067 | —.004) | —.0009 | ~.00M | ~.0030
n 048 . 0080 L0041 . 008D . 0049 JOAT I . . 0050 % . 0000 L0048 5 058 | —00%0 | —0031 | —.0089 | —0037 | —.00%
[ L0015 L0018 . .o0r3 L0084 N 5 0014 L0017 L0020 . L0023 L00H q .05l | —,0018 | —, —002t | - —. 0019
g | —0000 | — 0006 | —, 0001 . 0003 . 0004 . 0006 8 —0010 | —0007 | —. .000D .0003 - 0008 7 M | -, - 0017 | —.0008 | --.0005 | —. 0015
7 | ~00%8 | —o0M | —.00i18 | —p0i4 | —0011 | — 0000 7 | —.0027 | —002% | ~. —.0018 | —.om8 | — 0010 8 LOM3 | —0008 | —.001% | —.00% | —.00ll | —.001L
B | —.008 | — - —.0028 | —00m | — 0019 8 | —.0M0 | —.0038 | —.0038 | —.00Z8 | —.00%4 | —.00%1 9 L0281 L0002 | —0008 | —008 | — —.0007
| - - - - - 003 | —.o028 9 | —.0048 | —.0046 | —.000 | —, - 0022 | —.002 10 . 0160 O | -, - - —. 0004
10 | —008L | — - - —00M | —.00m 10 | —~.0083 | —0M9 | —o00k | —. — 008 | — 11 L0073 L0006 | —0001 | —.000L | —.00OL | —.0002
u - -, 0047 - - -, 00 —. 0023 1 —. 0083 —. 0049 —. 0045 - -, 0087 - 12 - 0008 000 . 0001 000L . 0001
n| - —00d5 | =, - — 0035 | —.0023 —.0080 | —.0047 | —.0048 | — — 08 | -, 1| - . 0008 0004 0004 . 0003 . 0003
13| - - - —004 | —oim | - 13 | —oME | —.0042 | —.0030 | —. —03 { —, 14 | — oL . 0005 . 0008 .0008 0005 . 0005
H | - - —.Q081 | —.0089 | —.0088 | —. M | —o07 | —0m85 [ —o0083 | —oo%0 [ —0028 [ —. 15 | —.0188 . 0004 . 0008 .0007 0007 .
5| - -0 | - —002 | —.0040 | —.0018 15 | —0028 | —.0088 [ —o00M | —o002 | —o0Ri | — 00 —.02 . 0003 . 000Q <0008 L0008 L0007
16 [ —0017 | —.0nd | — 008 | —.0014 | —0012 | —. - 0017 | —.0018 | —.0015 | —0014 | —.001%8 | —, 17 | —.0oM1 L0002 L0019 09 0008 .
17 - - - —. 0006 —. 0004 - 17 —. 0008 —. 0008 —. 0005 - - - 18 - . 0003 0010 N L0009 . 0003
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{a) Concontrated perturbation load on stringer j=0 at ring (b) Distributed perturbation load on stringer j=0 between

TABLE 10—LOAD DISTRIBUTION DUE TC A UNIT PERTURBATION LOAD

[B = 1,000 0= 3X 107 m = 28]

(o) Shear perturbation load about shear pansl (0,0)

f— rings {=0 and i=1
Btringor lond, pi, at atation— Biringor koad, piy, at stathon— Btringer 1oad, /L, at station—
i ] i
i=0 im] {m3 im] FET ] img i=8 {m] i=3 {=3 (=Y (L1 {mg fm=1 =2 {m=3 fm4 [mg - (L]
0 Q5000 | 0.4001 | a.3M8| 0.2676 | %Ay | oieop| o.1637 0 O 77 0. 3607 0 2040 0, H47 0. 2061 0.1763 1 | —0.6300 | —0.3160 [ —0. 2840 | —0.1745 | —0.7305 | —0. 0081
1 [ 032 | L0830 | .o85T| Loval| .ove0 | Lo7S 1 L0173 04N . 0589 . 068 L0753 Nirard 2| -0y | —owy | - —HH | -5 | —.046
2 o L0044 | .o1e2| .oam| .ox0| (o3| .87 F . 0043 L0124 L0188 . L0318 .03 3 L0000 | —.0043 [ —, —0104 | —.0l% | —.0138
3 [ L0041 | o081 | .otef .ot ] .o1s7| .om1e 2 . 0031 . 0081 . 0100 .0137 .oL711 .0202 4 . 0041 L0006 | —.0000 | —.0033 [ —.0033 | —.004%
4 0 L0026 | .0051) .oova| .ocoe| .o121| .0143 1 .0013 . 0038 . 0043 . 0067 L0110 .0133 5 . 0081 . 0023 , 0018 . 0008 0002 | ~.000d
-8 0 o018 | 0036 (| .0083| .oo70| .o0%6] L0108 8 . 0000 . 00g7 . 0044 . D08l . 0078 . 0004 8 . 0038 . 0033 , 0078 . 0023 . D019 0015
8 0 L0013 | .on28| .oo%%| .oos1| L0084 | 007 [ . 0007 . o0 . 00%3 . 0045 . 0088 . 0070 7 . 0043 . 0039 , 005 .00 . 00X N
7 0 .0010| .0018| .0e20| .OG38| .oo47| OGS 7 . 0008 . 0014 T . 0033 N . 0051 8 . 0046 . 0043 0040 . 0037 . 0035 . 0032
8 0 0007 | .00L4) L0020 | o0 | .OGRR| L0040 B .00 . 0010 L 00LT .00 . 0030 .0037 ? . 0047 T NV . 0040 . 0038 . 0038
0 0 L0004 | .0008 | L0013 | .001B| .OozE| L0028 9 000% L0007 L 00LL OOLE . 0020 . 004 10 0047 . 0045 L0043 . 0041 . 00% 0037
19 0 L0002 | o004 | L0007 | L0000 | .O0IZ| .O0L4 10 .0001 . 0003 . 0008 . 0008 .0010 .0013 11 . 0048 L0044 . 0042 . 0040 . 0038 . 0037
1 0 L0000 | 0001 | .o00L| ,000d | .000F | .00C3 1 . 0000 . 0000 . 0001 . 0002 . 0002 . 0003 12 0043 0041 . 0040 .0038 . 00%0 . 0035
1 0 | —.0001 | —.0008 | —. 0004 | —, 0008 | —.008 | —.c006 13 | —0001 | —o003 | —0008 | —. —.0005 | —.0008 13 . 00x8 . 007 . 0ma . 0038 . 0033 . 0033
1 Q0 | —.0003 | —.0008 [ — 0008 | — 0010 | — 0013 | —.001B 13 | —.0001 | —.0004 [ —0007 | —.0000 | — 0012 | —.00L4 4 L0033 . 0033 . 0031 . 0080 . 0020 . 0013
u Q0 | —.0004 | —.0008 [ —. 0012 [ —.0015 | —.0019 | —.002% 4 | —.0003 | —.0008 | — 0010 | —. 0014 | —.0027 | —.0020 18 . 0028 . Q026 . 0025 . 0024 L0034 . 0023
18 Q0 | =—.0005 | —.0010 [ —.0018 [ —.0019 [ — 0023 | —.0027 16 | —.0003 | —.0008 | — 0012 | —.0017 [ —O00QL | —.0025 18 .0019 . 0019 L0019 .0018 L0017 L0017
18 0 [ =—.0008 | —.0011 | —.0017 | —. 0063 [ —. 0087 | — 0032 18 | —.0003 | —.0000 [ —.0014 | —.001% | —. —. 0020 7 . 0012 L0012 . 0011 .0011 L0011 . 0020
17 0 | —.0000 | —.0012 ({ —.0018 | —.D04 [ —. 000 | ~. 0004 17 | —.0003 | —0000 | —O05 [ —. 0021 | — 0026 | —. 002 18 . 0004 + O0H . D004 . 0004 . 0004 . D04
18 0 | —0008) —0013 | —.0018 | —.0024 | —. 0030 | ~.0035 181 ~.0003 | —0010 | —.00186 | —, 0020 | =007 | —.002
. Bhoar flow, 4, at statior—
Bhoar flow, gy L, at statlon— . Bhoar flow, gqL, at stathon— i
1 o ) » ) ! 10 fl {=3 {m3 tmi 1=5
=0 {=1 " j=g (S 0N I T Sy S | =0 J=1 =2 =3 {md =g
s . fee : b .
T o - e " T 0 0. 1885 0. 0807 0. 0658 0. 0503 0. 0388° 0. 0209

0 0. 0490 0. 0283 0. 0210 .ot 0.0133 0 0. 0523 0. 0435 0. 0859 0.098), 0.0193 0.0149 1 485 | —omd | —.068 | ~, —. 0085 | —.0025
1 o7 .01 .01 L0148 0131 L0118 1 o177 .0174 L0164 .ol L0128 .oLed 2 070 | —0084 | —.007¢ | —. —. 0054 | —.0044
3 . 009 0098 L0000 (. . o08Y . 0083 L0079 2 N -] . 0002 . 001 . 0088 . 0083 . 0081 1 o2 | —o00d42 | —omw | -, —.00M | —. 0m1
3 . 0061 . 0083 . DOER . 0051 . 0050 . 0049 H . 0081 . 0058 . 0062 .008], . 0081 . 005 4 L0878 | —0mM | —ome5 | -, -3 | — 0%
i . 0035 . 0027 . 007 0028 . 0028 . 0028 4 . 0026 N . 007 N . 0028 .08 5 L0018 | —, 0017 | —, 0018 | —.0017 | —.0017 | —.0016
5 + 0006 . 0008 . 0010 L0011 L0011 0013 [ . 0008 . 0008 . 0000 . 0010 . 0011 .0012 0 L06% | —.0011 | —O0I3 | —.0013 | —.0012 | —. 0013
8 | —0008 | ~.0004 | — 0003 | —0002 | —.0001 . 0000 6 | —0006 | — 0005 | — 0004 | —.0008 | —.000L . 7 048 | —.0007 [ —0009 | —.0010 | —.0000 | —.O009
T | —.0018 | —00l4 | —.00I2 [ —.0001 | —.00I0 | —.000@ 7 | —0015 | =004 | —001t | —o0018 [ —.0010 | —. ] 0308 | —. 004 | —.0007 [ —.0007 | —. —. 0003
8 | —.008 | —, —.001 | ,0018 | —.,0016 | —.0018 8 | -002 | —.0021 | —0020 | —.0018 | —.0017 | —.00I8 9 N - —. 0004 | —.0004 | ~—, —. 0004
| —.0028 | ~, —.0a | —.00d | —.0021 | —.0019 | - ~.0026 | —.00M | —003 | —o0021 | —, 10 LOLTé L0000 | —.0002 | —.0002 | —, —. 0008
0| —002% | — =08 | —00M | —.001 | —omm 10 = ~0m8 | —.00M | —.008 | —.oO0d | —, i1 . 0053 . 0008 L0000 | =.000L [ —, —. 0001
11 | ~o00 | —, - —.0mR5 | —.0EM | —.002 11 | = ~ 0028 | —.0027 | —.0028 | —o0084 | —, 12 |, ~.0001 . 0003 . 0001 . 0001 , 0001 . 0001
18 | —.0028 [ -, - —0034 | —.008 [ —, 3| -, —0037 | —.0026 | —00M | -, —. 0023 13 | =.00m7 . 0003 . 0003 . 0002 . 0002 . 0003
1| —oms | -, - -0 | —.0020 | -, 13— —00H | —007d | —0f: | - —. D030 W | —.0143 . 0004 L0004 L 0004 . 0003 . 0003
4 | —0m | -, —~.0019 ( —.0018 | —.0017 { —,0018 M4 | —o002 | —.0020 ( —00l6 [ — 0018 | —0018 | —.0017 15 | —.0198 . 0004 . 0005 . 0004 . 0004 . 0004
18 [ —.0015 | =006 | —,0014 | —.0014 | —.00013 | —. 0012 16 | —~.0016 | —.00IE | —. 0014 [ —.0014 | —.0013 | —. 0003 16 | —.0;: . 0004 0008 . 0005 . 0008 . 0008
16 | —.0010 | —, - —.0008 | —.0008 | —.0008 18 | —.0010 | —0000 | —.0000 | —.000B | —. —. 0008 17 | —.02% . 0004 + 0000 . 0005 . 000§ . 0008
17 | =008 | —, - —.0003 | —.0003 | —. 17 | —.0003 | —0003 [ —.0008 | —.0003 | —. —. 0003 18 | —.028 . 0004 . 0000 . 0008 N . 0008
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TABLE 11.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD
[B =80 w12XI105m =)

(8) Conoentrated porturbation load on stringer j=0 at

(b) Dlstu'ibubtgttli perturbation load on stringer je=0

ring {==0 ween rings tm( and fm] (0) Shear perturbation load about shear panel (0,0)
Btringer load, py, at station— Btringor Joad, py, ot stetion— Btringer load, py/L, at statbon—
J ] J
=0 {=1 =2 = imd i=8 =t f=1 a2 1=} et =5 =0 ml =3 =3 fme =t 1=8

¢ 05000 | 0.OSSE | 0.0620] 0.0488 | 0.0448 | 00430 | 00420 0 0. 193 0, 0335 0. 0540 0. 0487 0. 0425 0B 1 | —0, 1164 0.0007 | —0.0020 | —0.0003 | —.0003 | —0.0001
1 0 L0000 | 0843 | 0488 | o441 | L0441 | o4l 1 . 0780 . 043 Q514 ) . 431 L 418 2 | —0%01 | —0118 | —0018 [ —o011 | — 0005 | — 0003
2 0 0583 | L0817 | o483 | Lofmd | o007 | 4 3 . (378 , 0648 . 0480 L0437 . Cild NS 8 | =008 | —004 | —0020 | —o014 | — -

3 0 0382 | JO4m | o410 o34 | L0384 L o3mL 3 L0907 . 0308 . 420 .0403 0380 . (382 4 0083 | - 0048 | —.002L | —0018 | —. -

4 0 oo | osar| .omev| .omce| o33 | .03 4 .0119 N N . 0357 . 0355 N ] 0088 | — 0013 | —.00@ | —0015 | —. -

5 0 0140 | .02 | L0p0v | 021 0318 | .081C 8 + 0008 N . 0270 . 0308 L0314 L0818 il 007 . —~IL | =001l | -, -

] 0 L0081 | L0181 | .owey | .ommdf .07 0 . 0033 +0138 L0112 . 0281 . 0268 N 7 . 0060 . -0l | —-0007 | - -

7 0 00 | L0131} .01 .@io| .omr | Lom 7 T . 0083 .0152 . 0190 .03 .0x 3 . 0037 . o0a7 L0008 | —.0003 | —000% | —,

8 0 coo4 | co07a| JoIM | .o | L0170 | .ols4 8 . pooL , 0043 , 0000 L0143 . 016 .0183 9 . 0008 . 00 L0011 . 0003 Q0 | —, 0001
9 0 |—.o0002{ .0033| .o0me| ,0108 | .0i20( .o133 9 | —. o008 L0013 . 0065 . D004 .01 L0134 10 | — 0008 L0018 ,0013 - 0008 , 002 L0001
0 0 |~—.001a| .0004 | o088 | o008 | .0083| .00RY 10 | —.0008 | —. 0007 L0019 . 000 L0078 . D0Bs 1 | =011 L0011 .0019 . 0008 , 0005 , 0003
11 o0 |—0017 | ~—.007 ! .0001 . o8 |, 0041 U | —o000 [ — o018 | — 0000 L0012 L0031 . 0040 11| —0013 . 0004 L0010 . 0000 , 0008 L 004
13 0 | ~.0019 | ~.008 | — 002 | — 004 | — 0004 | —, 0003 12 [ —0009 | ~ o002y [ —00@ | —.000 | —.0010 | — 0002 121 —0010 | — 0001 L0008 | L0009 . 0008 0008
13 0 | — 0080 | — 0030 | — 0040 | — 0044 | — 0043 [ —. 0040 13 | —.0009 | —.0080 [ —.0043 | —.0M5 { —. 0043 | —. 0040 U | —0007 | — 0006 0004 :m . 0008 + 0008
14 0 | — 000 | — 0044 | — 000 | — 0008 | — 0072 | —.00R 14 | —0009p | —008% | —.0053 | —0088 | —o0071 | — 00T % | —0004 | — 0000 0 . L0007 . 0008
15 0 |- —. 048 | — D00 | ~. 0087 | —. 0097 | —.0100 3] —0010 | —00%3 | —0030 | —0070 | —0002 [ — 00 18 | —0003 | —. 0000 . 0001 . . 0008 L00H
18 [ —. 0M7 | —. 0076 | —. 0100 | —. 0114 | —. 0120 4 | —0010 | —0033 | —.000 | —.0089 | —.0108 | —0l8 17 | —000L | ~—. 0004 . 0000 . 0003 L0003
7 0 | —.0021 | —.0048 | — 0080 | —. 0107 | — 0120 | —. 0134 17 | —0010 | — 003 [ —0004 | — 0004 | —.0118 [ — 0130 18 L0000 | —. 0001 . 0000 L0001 L0001 . 0001
15 0 | —.0021 | — 0048 | — 0081 | — 0110 | — O1%3 | — 0136 ! | —.0010 | —00R | —0004 | —0008 | —.Cl8L | —OlH

1
Bhear flow, gy, ot station—
Bhear flow, ¢4 L, 0t sintlan— Bhoar flow, gy L, i statlonr— 4
i) I tmp =1 {=3 {ea3 {mi fm3
fm) fm1 {=3 i=y {mmg {w=5 fm0 il fm2 jm3 1mq il
0 0. 7534 0. 1124 0, 008 0, 0041 0,0014 0. 0010

0 02231 | —0.0081 @, 0060 0. 0030 00011 0, 0003 0 0. 3017 0L 0874 0. 0047 0, 0037 0, 0016 0. 0008 1| —o137 | —.0108 .0113 .00 ,oo1a . 0010
1 L1253 . 0390 . 0131 . 0084 . 0031 , Qo07 1 1487 .o L1225 L 0081 , 0048 L0019 1 O | — 08 N . 0018 L0010 L0007
a .o 043 . 0188 . 0083 . D048 L0011 b o706 . 08%0 i L013 , 0008 . 009 ] L0807 | — oz | ~.0040 | —, 0000 . 0004 , 0004
3 6337 N . 0208 L0109 . 0088 L0014 3 023 . ax .| .0183 L 0081 . 0% 4 (030 | —ons | -, —.0017 | —. 0003 L0000
4 .0112 .08 . 0184 L0109 . 001 L0015 4 0065 .14 ] i . 083 . 008 5 oM | —O0IB | -, —0m4 | —.0008 | —~ 0003
5| — Q141 L0141 . 0005 . 00 L0018 s | —o00m7 . 0078 L0148 L0118 . 0075 . 003 8 L0081 o |~ ~0m | —.0012 | —~ 0006
e | —.0100 . 0040 s L0070 . 0044 .o013 8| —o3 | -0 L0071 . 0080 0037 . 000 7| —.0019 L0070 | —~00138 | ~.0009 | —0013 | —.

7 | —.0140 | — 0040 .00 . 0033 L0028 . 0000 T | —.0i68 | —. 0008 . 0001 . 0038 . 0032 . 0020 8 | — 007 0070 L0009 | —.0010 | —001L | ~. 0008
8 | —.0163 | — 0087 | — 00HM . 0004 . 0008 . 0003 8| —0i0 | —013 | — 0087 | —.0007 L0007 . 0008 0 | —. o7 0054 008 | —.0008 | —0008 | —

9 | —o6L | —0138 | ~—o0008 | —0m@p | —.0018 | — 0003 g | —0188 | —.0185 | —000% | —0048 | —.00%0 | —. 0006 10 | —.0078 0031 L0027 L0005 | —. 004 | —. 0007
10 | —0140 | —. 0148 | —.0100 | —.0087 | —.001 | —. 0007 10 | —.0141 | —.0188 | —o01% | —.0077 | —0043 | — o018 1 | —. 0087 . 0009 Lop% | - 0008 | —.000L [ — 0005
n | —om | —od7 | ~@e | —.0017 | —. —. 0013 1 | —o14 | —o148 | — 0138 { —0097 | —.0081 | —. 00% 12 | —o0m3 | —. 0007 L0020 L0010 L0002 | —.
12 | —0113 | —0136 | ~ 1@ | —.0088 | —.0065 | — o008 18 | —.0w08 | —0138 | —013 | —0w7 | —o0p7L | —. o038 13 | —.0013 | —.0016 L0011 . 0000 0008 - 0000
12 | —0003 | —ony | —01ly | —.0089 | —.0067 | — o008 13 | —.0088 | —0106 | — @3 | —0106 | —.0074 | —.0038 vl L0000 | —. 008 L0001 . 0006 . 0004 . 0003
M| —007 | —oes | ~.0100 | —.0081 | —.0083 | —.0017 4 | —oom0 | —o083 | —0100 | —00®) | —.0087 | —. 0037 15 L0008 | —.oni8 | —.0007 . 0001 . 0004 . 0004
8| —.0059 | —0087 | ~.0077 | —0084 | —0MY | — o014 18 | —o008l | —00es | —ows | —0073 | —.0084 | —O0M 18 L0012 [ —.0012 | ~.0004 | —. 0003 L0004 . 0005
18 | —0081 | —.0040 | ~.004 | —O04L | —.008 | — 0009 16 | —o0031 | —ORS | —o0046 | —0048 | —.0035 | —.0020 17 .00 | —.0008 | —.0018 | —. 0008 . 0004 . oo
17 | —o0011 | —omd | ~.0017T | —.00L& | —.0009 | —, 0004 17 | —001 | —0n3 | —0016 | —0016 [ —.0012 { —.0000 18 L0014 | 0007 | —.0020 | — 0008 OO0 . 0008

82281

SILLOVNOTAY HOJ HHLITRWOD IH09IAGV TYNOLLYN—ISET LHOdTH



TABLE 12.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD
[B=3k C=IX10; mw=3]]

(a) Concentrated perturbation load on stringer j=0 at (b) Distributed perturbation load on stringer =0
ring {=0 between rings 1m0 and jul (¢) Shear perturbation load sbout shear panel (0,0)
Btringer load, py, at sintlon— Stringer load, pi, at statlon— Stringer load, £/ L, 8t stathon—
J b} J o
1= fm1 1=l {m3 =t =5 =8 =1 =2 =3 i=4 =8 i= {=1 =1 i=3 i=4 jm {mb
0 | 02000 | 01658 | 0.0808 | 0.0848 [ 0.0847 | 0.0404 | 00483 0 0.3383 0. 1144 0.0744 | 0.000 0.0817 0.0470 1 | —0sxd | —0.0x8 | —0.0081 | —0.0030 | —0.0013 | —0.0007
1 0 L0836 | L0727 | 000 | .0&R5 | .048L | .04bd 1 .0818 . 0307 .0838 . 0850 . 0603 . 0405 3 | —oms | —o0xl | —.o1a3 | —oo88 | —.0088 | —.0017
2 0 L0367 | L0601 | 0403 | (0407 | .oud5 | .04 2 .o L0461 . 0000 - 0450 . 0458 0435 3 | —o00ll | —0138 | —.0108 | —lpoe7 | —. —.00%8
3 0 L0218 | L0339 | L0888 | .oge7 | .oen| g3 3 .0L1B L0388 L0307 L0303 . (308 0393 4 L0068 | —.0048 [ —.0000 | —.0060 | —. —.o0a1
r 0 .337 om | .08 | .om8| (043 .o0HS < L0070 L0193 .71 . 0318 L0337 LG8 5 . 0085 .0003 | —.0c26 | —.0030 | —. —. 0016
5 0 L0001 | Lo | .ome| .owa| LomT[ .0300 s 0045 oL L0MO .0I78 L0204 0 . 0081 J00M | —0004 | —.0014 | —. —. 0010
4 0 L0001 | L0124 | .oi78 | .eall| .os | .03l 0 -0059 L0083 .0151 .0154 .ozt N 7 - 0067 - 0034 L0010 | —0002 | —0004 | —.0004
7 0 LO0E9 | L0087 | .02 [ 0163 | QIB6 | .OR(B 7 .0018 . 0063 .0100 L0140 L0173 . 0190 8 - 0049 -6038 .0018 0007 - 0003 < 0000
3 0 ,0023 | 0087 | .00ML | LOLID[ .0L40 | .CLED 8 . 0010 L0040 L0074 .0108 L0130 L0158 ] - 0030 L0034 L0022 0018 . L 0004
° 0 L0011 | 0033 0088 | 0080 | .OON7 | .OLLL 0 0004 . 003l . 0040 . 006D . 0080 . 0100 10 L0014 .00 L0023 0017 L0012 L0007
10 0 L0001 | .0013| 020 | 0045 | 0087 | 0063 10 ~0000 . 0007 omL ~0037 - 0080 - 0088 1 . 0002 L0 . 0033 0010 L0013 . 0000
1 0 —.008 | —0003 | .0005 | .000¢| .0OZ3| .DO29 11| —.0004 | —.0008 . 0001 - 0000 .0018 . 0027 13 | —. 0004 . 0015 00 LQ0lg L0013 . (000
13 0 —.0011 | —.0018 | —. 0016 | —.0013 | —. 0010 | —.DOOY 13 | —o0000 | —omé | —cot6 [ —.0015 | —.0012 | —.0008 13 | = 0001 . L0017 L0018 L0013 + (000
13 0 —oms | —, —.0023 | —.0096 | — —. 009 13 | —~.0007 | —o02l | —om9 | —.0034 | —.0038 | —. 0038 4 | —.002 0004 . 001 L0018 L0011 ]
4 0 —,0017 | —. 0033 | — D048 | — 0085 [ —. 0061 | — 4 | —0009 | —om8 | —oos0 [ —008L | —.0088 | —. 0084 15 | —. 002 - 0001 L0011 L 018 L0010 . 0007
15 0 -, 0019 | —~. 0020 | — 0068 | —.0070 | — —. 0087 15 | ~0009 | —00@9 | —048 | —.0083 | —.0075 [ —.0084 16 | —.0000 | —oo00L . 0007 L0010 . 0008 L0008
16 0 —.0031 | —.0M3 | —.0063 | —.0080 | —.0063 | —.0103 16 | —0010 | —0022 | —0063 | —.0072 | —.0087 | —.000 17 | —0008 | ~—.0001 - 0004 . 0008 . 0004 . 0003
7 0 --.00L | —.0045 | —.0008 | —. 0086 | —.0l0L | —. 0L12 17 | —.0010 | —0038 | —.0087 | —.0077 | —.0003 | —.0108 18 | —.0003 | —.000L . 0001 .00 N . 0001
8 0 —.003L | —.0048 | — 0069 | —.00R8 | — Q104 | —.0L16 18 | —.0010 | — 004 | —.0088 | —.0070 | —.0008 | —.0ll2
Sheor flow, ¢y, of station—
Shear flow, 7oL, at stathon— Bhear flow, ¢, o sation— i
s i fa0 fml fm3 jml fm4 s
=0 =1 I1=2 =3 =4 =B im0 =1 =2 =3 lesd {6
0 0. 5509 0. 1502 0. 039 0.0132 0. 0002 0.0038
] 0.1731 0. 0334 0.0L1L coos0 | coomy | 0.0018 0 02137 0. 0280 0. 0200 0.0078 0.008 0.0020 1 L0017 | —. 0323 . 0101 . 008D . 0082 . 0033
1 .OM8 ] L0230 . L 0070 L0043 1 . (000 L 0680 . 0340 .0LTS . 0004, . 0057 2 0000 | —.0328 | —.007H - 0004 -0019 -0018
] .04 . 0380 MY L OIEL . 0002 NG 2 L0481 . 0431 L0310 . 0195 .oL1p . 0078 2 001 | —exd¢ | —lol08 | —.0087 | —.0008 - 0002
3 0343 0387 L0200 L0139 . 0083 . O3 F . 0z31 . 0280 .0 .0160 .0110 . 0030 I 0500 | —ows | —0088 | —0047 | —.00M | —. 0000
4 L0108 0185 N -B1X) L 00TR . 0087 4 . 0091 0138 -0180 .0 . 0083 .0073 8 0300 | —o0a3 | —00%0 | —0043 | —.0030 | —.0017
5 L0015 L0074 L 0084 .73 . 0083 004 5 . 0000 . D40 L0061 . - 0067 - 0034 ¢ .oy (0034 | —.0081 | —.0033 | —.00%0 | —.0019
8| —.0M8 0011 L 003 - D07 L0033 L0038 e | - —. 0015 L0024 . 0025 . 0035 7 . 0063 (0088 | — 0006 | —.002 | —00a7 | —.
7| —.0088 | —.00%r | —.0003 + 0004 N . 00LL 71 - —0080 | -, —. 0001 .0003 .0013 8 | —.0005 0080 L0013 | —.0011 | —.0038 | —.0017
B [ —o0w08 | —, —0043 | —o0m | —om3 | - 8 | —om3 | —o0w | - -0 | —0017 | —.0007 0 | —.0080 0077 004 | —.008 | —.0018 | —. 0012
9 [ —ome | —00d | —Gooy | —o0M5 | —.ooso | — o010 9 | —o12l | —.0108 | —.po8l | —. —.0008 | —. 0024 10 | —. 0004 0002 . 0030 0008 | —.000 | —.
0| —0120 | —0108 | —0083 | —0080 | —00d8 | —. 00% 10| —0120 | —ons | —. - — 006l | —, u | - . 0043 .00 0000 | — 0004 | —. 0004
1L | —.0u8 | —0100 | —.0000 | —0080 | —0060 | —.0087 u | —ous | —om4 | —oomoL | —, —.0080 | — 0047 13| - L0031 . 00} . 0010 L0003 | —.000L
13| —04 | —.0l4 | —0061 | —007L | —.008% | —. 0040 18| —om | —.0108 | —.0060 | —.00fL | —.0062 | —, n| - . 0002 0015 . 0009 . 0007 .
13 | —.0030 | —.0004 | —.0084 | —.0067 | —.00d1 | —.0040 18 | —. 0087 | —.0003 | —.0000 | —.008 | —.0080 | —. 4| - —. 0015 , 0004 + 0007 L0011 . 0005
M | ~.007 | —.0078 | —0071 | —.0088 | — 0045 { —.0025 % | - —0076 | —.008 | — - - 158 | —.o018 | — —. 0008 . 0004 0013 . 0007
18 | ~.008 | —.0058 | —.0054 | —oM5 | —0o35 | —.0028 —.006L | —.0066 | —o0087 [ —. —-.0H0 | -, 18 0004 | —.0085 | —.0014 . 0003 . 0014 .0003
16 | —.0032 | —.0038 | —.003 | —.0m8 | —.o02 | —.p017 6 | =003 | — - -0 | - - 7 L0010 | —. 004 | —. . 0000 L0010 L0009
17 | —0012 | —.001% | —001L | —.0000 | —.0008 | —.0008 7 | =000 | =0l | - -0010 | —. —. 0007 18 — oML | —, . 0000 L0016 .0010
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TABLE 18.—LOAD DISTRIBUTION DUE ‘IO A UNIT PERTURBATICN LOAD
[B=100; Cmt 2% 10%; T =35]

() Concontraled porturbation load on siringor § =0 at

®) Distrlbut.od perturbation load on Btringnr j=0

ring i==( botweon rings +m=Q and 1=1 (c) Shear perturbation load about shear panel (0,0)
Btringer lood, py, at station— Btringor boad, py, at stotton— Atringar Yood, piafL, at statlon—
J ] 1
{=0 {1 1=3 T i {mp {my’ =1 =3 =3 I=4 | f=s {8 w1 {=g {=3 f=4 {5 {=1
0 0,6000 | 0.2851 | 0.183% | 0.1084 | 0083 | 00893 | 0.08L1 0 0.3003 0.1678 0.1971 . O0vR o078 0.0848 1| =0.9158 | =0, 1208 | —0.0486 | —0.0814 | —0.0103 | —0. 0058
1 0 .07 o783 | L0670 0818 | . 0436 1 L0430 Niter . O78L L0715 L0845 L 0539 1| - - - - —.0l48 | —.0007
] 0 JOMY | (034 | L0482 | D4 0484 | LO4TE 3 L0150 . .0423 L0478 . 0488 . 450 3| =001 [ =010 | — 0148 | —, 0138 | —0l07 | —.0083
3 0 .o . 0203 | .03 om0 | .mm 3 . 0084 .01 LO2ME B 57 Ni-Tvd 4 L0082 | — 0020 | —0088 | —, —.0003 | —.0054
i ¢ 0070 | o] L0207 | 026l 088 | L0306 4 . 0040 L0118 L0l7Y o] 0387 N 8 o0 L0001 | —0018 | — 0028 | —0029 | —00%
5 ¢ L0054 | LOLSL | .0 o0 | e s 00 . 0081 .01%9 N 3T0) . G4 .0;31 s , 0073 , 0048 L0008 | —.0008 | —.0008 | — 0011
0 ¢ o008 | .0t13 | .owd3 | .o170 | o6l ¢ .0019 . 0058 . 0008 .0138 .01y . 0181 7 . 0068 , 0030 000 L0011 . 0006 . 0004
7 0 L0027 | 0058 [ .00R3 | .0l07 | 0L .n}g 7 .01 . 0045 L0070 L0005 L0119 L0138 8 . 008 + 00 L0027 .00, 0018 L0010
.} 0 (0018 . 0059 0077 . 0005 .0 8 . 0008 . 000 L0040 . 0048 . 0087 .0108 9 L0043 . 0030 0031 002 00 . 0010
['] ¢ L00n 0028 . 0028 . 0061 . 0084 0075 ] 0005 . 0018 . 0031 L OD45 . 0089 .007T0 10 , 0030 . 0037 0088 i L0 . 010
10 0 0008 , 0013 , 0020 . 0028 , 0037 0044 10 . 0002 . 0008 . 0018 O . 003 . 0040 1 L0019 0033 0083 . 000 00 . 0020
u 0 |—o001] .o001| .oOOd| . L0013 | L0018 1 | =000l . 0000 . 0003 . 0008 L0011 L0014 11 + 0009 . 003y L0031 . 0028 . 00 . 00X
15 0 |- —. 0008 [ —.0010 | —,0010 | —. 0010 | —.0010 12 | —0008 | —.0007 | —.0000 | —0010 | —0010 | —. 0010 13 . 0001 N . 0028 . 0020 . 0033 L0019
1 0 |- -, 0018 | —, 0021 | —, —, 009 | —.0033 13 | —0004 | —.0012 | —0010 | —~ 000 | —.0097 | —.00%0 4 | —.0003 L0019 L 008 N L0010 L0017
14 0 | —0018| — 002 | —0031|— —. OHE | —. 0080 <14 | —0008 | —o0017 | —00%7 | — 0035 | —.0043 | — 00M8 15 | —. 0008 . 0014 L0019 L0010 L0016 L0014
15 0 | —0004| —0027 | —003 | —. - —. 000 158 | —0007 | —.0031 | —00% | —0M4 | —, - 16 | —.0006 . 0008 L0014 L0014 L0012 L0010
18 0 [ —o0016] —0031 | —0048] —, - -, 0078 18 | —0m8 | —0023 | —.0038 | —008L | — —.0072 17 | —.0004 , 0008 L0009 . 0009 L0007 . 0008
7 G | —.00L7 | — 0038 [ — 0048 | —. —. 0074 | —. 003 17 | —0008 | —.0028 | —00dl | — 0085 | —, - 18 | —, 0008 . 0003 L0003 L0003 . 0008 .0002
18 0 | —.0017 | — 0034 | —. 0049 | —. 0008 | — 007 | —. 0088 18 | —0M8 | —.0025 | —O0H43 | — 0088 | — —. 008D
Shear fow, £, ot datlon—
Bhear flow, gy L, st stathon— Bhear flow, 41,5, of station~ i
J ! 1=0 f=1 {=2 f=3 =4 =5
f=0 =1 1=t 4m3 i =5 ] =1 o3 1=3 iod =8
0 0, 311 0. 1817 00878 0. 0331 0,.0178 0. 0104
0 0, 1224 0.0510 0o 00118 0. 0066 0. 0841 0 0.13%7 0.0913 0. 00100 0. 0053 1 02 | —0dd | —.00%3 . 0060 . 0087 .00s8
1 N L0410 N L0192 . 0130 . 0059 1 .05 L0470 .o L0335 .01 . 0108 2 Lo | —o0as | —.0128 | —.0048 | — 00il . 0005
3 . 0170 .01 .06 L0170 .0130 . 0008 3 .01 .o .o;s L0193 L0149 L0113 3 oy | —ou | —ome | —-.0081 | —.008 | —.0090
2 ,0153 .0153 L0144 L1 LI .0031 3 .OLED L0187 L0183 L0135 L0113 N 4 068 | -0 | —0088 | —.0083 | —008 | —.0027
4 L0074 L0058 . 0087 N L0071 . 0030 4 L0070 L0083 . 0088 . 0084 0TS . 0085 5 054 | — 00X | —.00d4 | —.0040 | —0034 | —.00%7
5 L0020 .00 . 0042 L0043 . 0040 L0036 5 . 0018 . 0020 L0020 L0043 0043 . oms 8 o2l JO0H | —00H | —0030 | —00%9 | —.00%4
6 | —0019 | —.0003 .07 L0013 Lm0l L00LE 0| -0 | —000 L0001 L0010 L0014 L0014 7 N L0054 | —.0008 | —0051 | —.00@ | —.0020
¢ | —o048 | —o0031 | —00%0 | —0003 | —o0007 | — 0003 71 — —00% | —.0025 | —.0016 | —.0009 | —. 000® g .ouy L0071 L0004 | —0013 | —0017 | —.0018
§ | —.0038 | —0051 | —0M0 | —.0®L | —0034 [ —o0018 8| - - —08 | —.0035 | —.00%7 | —.00% ] L 00X L0078 .01y | - -0 | —.001l
9| —0076 | —0088 | —005 | —.004 | —.00% [ — 003 # ] - — 007 — 0050 | —.0M8 { —.0M0 | —.0031 10 | —.o0ml . 0088 .08 | — 000 | —.0007 | —.0007
10 | —o0081 | — 0072 | —008l | —.008L | —.0OMK | —.O0M8 10 | —00%8 | - —0087 | —0058 | —.00M8 | —.0038 1 | —. 0088 . 0054 L0017 L0002 | —.000L [ —.0003
1L | —.0081 | — 0074 | —.0064 | —.0084 | —.0047 | —. 0008 11 | =008l | —0078 | — 0070 | —00 | —.006& | —.0041 17 | —.008 003 . 00L8 . 0004 .0003 . 0000
18| -0 | — —0063 | —.008 | —.0047 | —.0028 19 | —00m | —.0074 | —0067 | — 0068 | —.0061 | —.0041 1| —0ss L0013 L0011 . 0008 . 0003 . 0003
13 | —.0088 | — 0084 | — 05 | —OMO | —.0M4 | —.0028 13| — a0 [ —0080 | —008l | —0053 | —.0047 | —.00%8 14 | —om2 | — o0 . 0008 .0007 . 0008 . 0008
14 | —.0085 | —.0083 | —.OMB | —0M3 | —.O007 | —.00 | —mes | — —.005t | —.0046 | —00% | —.00M 15| —wn | —0n 0000 .0007 .0010 . 0008
H —.0ML | —.0040 | —.0038 | 0032 | —002 | —.0m2 15 | —odl | —.0040 | —00% | —00H | —00%0 | —.00%4 8| - — 0045 | —. 0004 .0008 .01 . 0009
—.0025 | —.0025 | —o0om@ | —00® | —0017 [ —. 00U 18 | —oz5 | — -0 | —0om | —008 | —.0Mm5 17 | —00BL | —.0054 | - 0007 . 0008 .01 .O0L0
17 | —.0008 | —.0008 | —.000E | —0007 | —.0008 | 0008 7 | =009 | - —0008 | —0007 | —0008 | —.0005 1’| - —.0088 | —.0008 L0008 .0013 .0010
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TABLI: 14~—LOAD DISTRIBUTION DUELE TO A UNIT PERTURBATION LOAD

(B3t G210V mee36] - J
{(a) Concentrated perturbation load on stringer jm0at |  (b) Distributed perturbation load on stringer ;=0
ring =0 between rings im=( and im1 (0) Shear perturbation load about shear panel (0,0)
- Biringer Joad, py;, ab statlon— 8tringer load, py, &t swtion— Stringer load, pa/L, at staton—
] 1 I
{0 f=1 {=1 (=3 [t {=5 (=8 {=1 f=3 im3 fmq jmp {=3 f=1 fm3 im3 (=g {mg i=t
0 |as000 (o354 |03 [0.1786 | 01870 |0 110 | o0.0948 0| o418 | o0 | o208 0.149 | 0123 | 01020 1 | —0.5813 | —0.2188 | —0.1978 | —0.0780 | —0.0408 | —0.0988
1 0 Lo08 | L0715 | Lot | Lom1 | .oved | Lo 1 .0M8 L0787 ; 2| —.018Y | —.0401 | —.0437 | —.0M3 | —o¥10 | —. 0856
] 0 om0 | ot | coe | o7 | s | Lodme 3 . 0076 0213 L0318 .00 (436 0464 2 (0003 | —.0038 | —.0135 | — o013 | —.0148 | — o013
3 ¢ (o074 | .o143 | cos01 | .ovm0 | (om0 | o3 3 0037 0100 L0172 .07 0305 4 (0038 | —.0000 | —.0033 | —009 | —.00M | — 008
4 0 L0048 | CoooL | cowxs | .omme | .ozo1 | .oms i L0023 0069 .ol L0150 0185 & L0082 .0017 L0012 | =009 | — 0018 | — 0022
5 ¢ L0082 | .o0m4 | L0094 | .omaL | .oI4T .0170 5 -0018 0048 076 . 0108 0134 o018 6 . 0087 . 0080 L0010 0012 0008 . 0000
] ¢ 0oM | .0047 | coo0 | Zoooo | Jouo | loles 8 L0012 0034 . 0058 . 0030 0100 o119 7 - 0087 0037 .0 0043 0018 L0014
7 ¢ .00l | Coo3s | .o061 | .0087 | .ood2 | Cooos 7 . 000% . 0043 L0050 0074 . 8 - 0083 041 . 0048 030 RS
8 0 .01z | .oo2s | .ocae | .ooes | Coofp | Loavo 8 . 0004 0018 . 0031 0049 . 0 <0047 0043 N L0084 0030 .07
] ¢ 0008 | .0016 | .00 | .003% | .00B0 | o048 9 L0004 011 L0020 L0028 0036 L0043 10 L0040 L0042 ] R , 0033 Loz
10 0 0001 | 0008 0013 | .00lT | .oom o2t 10 . 0002 0008 L0010 0018 0018 L0034 1 L0032 0040 .00 - 00358 0033 0030
11 0 000% | .0003 | .0003 | .000d4 | .000G 0007 11 . 0000 L0001 . .03 L0006 - 0008 13 N . 0030 .04 0031 ~00z
13 0 1—.0003 |—.0004 |—.0006 |—.0007 [—.0008 | —.0009 12 | —000L | —.0004 | —.0008 | — 0007 [ — 0008 [ — o000 13 L0018 L0023 L0083 021 0030 . 0028
13 0 [—.0008 |—.0010 |—.00L4 |—.0017 |—.0031 | —.0023 13 | —0003 | —.0007 [ —0013 | —o0018 | —o0018 [ —, 14 L0012 L6038 . 0020 7 . 0025 . 0033
14 0 |—.0007 |—.0014 |-.0020 |—~.0028 [—.0031 | —.0035 4 | —000f [ —.001L | —0017 | —o0@3 | —0m8 | — 18 - 0003 . L0023 L0019
15 0 |—.0000 |—.00iB [—.0028 (~.003 |—.0030 | —.0045 15 | —0008 | —.0014 | —o00za | —. - - 18 . 0004 . 0018 . 0017 - 0016 0015 . 0)14
18 0 |—.0010 |—.0020 (—.0020 |~.0037 |—.0045 | —. 0062 10 | ~.0008 | ~.0018 | —.0088 | —, — 0l | —, 17 - 0002 . 0010 L0011 - 0010 0009 . 0009
17 0 |—.00l1 |—. 0028 (—.0031 |—.0040 [—.0048 | —.0063 17 | —.0008 | —0017 | — 0087 | —. —0Hd | —, 18 , 0001 . L0004 L0003 0003 . 0008
8 £ |—.0010 |— 0033 |—.0033 |—.0041 [—. 0080 | — 0067 18 | —0008 | —.0017 | — 007 | — 0087 | —.0MO | —. 0054
Shear flow, g7, at mation—
Bhear flow, 241, af station— Sheer flow, gaL, at station— 3
! ) i im0 f=1 1=2 1=3 i=d o8
i=0 1=1 =3 {=3 1=t imb im0 jm] =2 =3 o4 i=8
0| oz | a1 | 00775 | o048 | 00316 | Q009
0| ot | oosd | coeos | cowss | ooy | oooms 0| 00693 | ooed | ool | oo | ooy | o014 1 - 0@ [ —.0137 | —. 0088 017 .
1 L6817 . . L0104 . 0186 L0125 1 an i) .o . 0175 . 0140 2 078 | =01 | —01ll | -, - -
a T L0188 L0181 .01 .01 L0108 ] 0108 -0106 L0157 0l4d L0138 .0113 3 49 | —.0100 [ —00m | - - -.
3 0064 . D0%4, . - 0087 . DS L0078 ] L0004 L0082 . 0080 . 0084 L0078 4 0071 —. 0051 | —.00dd [ - -
4 . N L0081 . 0080 L0049 - 0047 4 0047 . 0040 . 0080 . 0080 - 0080 0043 5 0607 | —o018 | —0m9 [ - - —.00H
5 L w15 .18 .o0aL .0n L00M . 00M 4 L0014 L0017 L0020 .00 L0025 0024 é L0483 018 | —.0010 | -, - —. 0019
8l - - - . 0003 L 004 - 0006 6 | —.00 —.0007 | —. 0003 . 0000 - 0003 . T L0330 0038 | —.00H | — 0018 | — o018 | — 0018
7| —oma3 | — — 0018 | —.00M4 | — 0011 | —. 0000 7 | —o02m | —o00M | — 0030 | — 0016 | — o003 [ — 0010 8 0233 L0044 | —0005 | —~0011 [ ~ 0011 [ — 0011
8| —om [ — -0 | 02 | —or | —. 0010 I [ —.0096 | —003 [ —.0028 | — —. 0031 ] 0138 L0049 o000 | —.0007 | —oke | —
9| —oodr | —oode | oo | ~ — 003 | ~—. 0096 9 | —0M8 | — 0044 | — —.0036 | —.003% | ~.0038 10 <0000 0047 20003 | ~—0003 | —~ocooe | —.o004
0 | —osl | —0ds | —oode | —. - —. 0031 10 | —oo8s | ~0040 | —00M [ —00e0 | — —. 0023 1 | —l o004 09 . 0008 0000 | —.000L | —. 0008
| —oos | ~.0047 | — 0048 | —. - —. 0032 | —oos2 | — 0040 | —. 0045 | —0041 | — 0037 | —.0034 —. 0083 . 0028 . 0008 . 0003 - 0001 0001
13 | —oMe | —o0d8 | —od1 | —. - —. 0032 13 | —0080 | —.0047 | —00&8 | —0060 | —l0036 | — 00m 13 | —loosz L0011 . 0008 - 0004 - 0003 . 0008
13 | —odd | —00 | — - - —.00% 13 | —o0o48 | —0048 | —o@ | -i0036 | —00R | —.00%0 4 | —olds | —.oo08 , 0008 0006 , 0005 .
M| — o7 | — -3 | —.00% | —o028 | — 0oM M | —om2y | —oms | — 0033 [ —I0030 | —.008 | —. 0025 15 | —o019 | —. 0020 . 0004 . 0007 L0007 . 0008
18 | ~ 008 | — - - 002 | ~.0020 | —. 0018 18 | —.00® | ~0028 | —00M | —.0023 | —ooml | — o0l 16 | ~.013 | ~—. 0031 , 0003 L0008 . 0008 7
18 | ~007 | — 0018 | —0018 | —0014 ( —.0018 | — 0011 18 | —.007 | — o018 | —.0018 | —i00l4 | —o0013 | —lpoi3 17 | —o04d | —.om 0003 . 0008 . 0008 0008
1T | —.0008 | —. —.0008 | —.0008 | — —. 0004 17 | —.0008 | —.0D0 | — —0008 | —.00M | —. —.0l4d | — 0042 + 0003 . hoog . 0009 . 0008
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TABLE 15—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[B=1,0005 0=2X10% medf]

At

(a) Cencantraled perturbation load on etringor je=0 at {(b) Distributed perturbation load on stringor /=0
ring =0 hotween rings +=0 and +=1 (c) Shear parturbetion load aboutb shear panel (0,0)
8iringer load, py;, at station—~ Btringer load, py, at statlon— Btrlngor lond, pyfL, st station—
] b} }
=0 =1 fm3 {m3 i 1=d 1=t =1 i=2 =3 f=id =5 {6 =1 Am3 =3 f=d g {at
0 |o0s000 |0.4001 |0.3M8 |0.270 |0.237 |0.1000 | 0 1637 0 0.4417 | %07 | 0% w47 | 0.2081 0.1783 1 | ~0.4m8 | —0.3169 | —0.3340 | —0.1746 | —0.1308 | —0.00m
1 0 .01 | om0 | L0987 | . . L 0783 1 L0173 . . 0580 . L0754 o777 3 | —.0l1y | —.027 | —0388 | — 0424 | —o0425 | —.0408
3 0 L0084 | .0163 | .oma | .0 . 1 L0043 L0194 L0188 00 L0315 .0380 H 20007 | —.004% [ — 0077 | —o0w4 | —0134 | —.O16
3 0 J00dl | .00m ol19 | .o1&4 | .o0187 s 3 L 00l . 0081 L0100 L0187 L0171 . 002 4 . 0030 006 | —.0009 | —0022 | —o0033 | —.00d3
4 0 .00% | .0051 5 | .0000 | .O0L3L 0L4B i ,0013 .08 . . 0087 L0110 L0122 5 L0040 .00 . 0015 . 0003 L0002 | —.0004
5 0 co018 | .o036 | co0R | .o0m0 | .D0E8 .0 5 . 0008 , 007 , 0044 . 001 . . 0094 6 . 0048 . 0033 . 0028 . 0093 L0019 L0015
] 0 0013 | 002 | .oo3e | .oosi | Cooed | .007B e . 00T L0020 L0033 L0048 L0088 . 0070 7 0049 .00 . 0035 L0032 .0029 . 0093
7 ] 0010 | -0010 | .0020 | .o038 | L0047 . 0058 7 <0006 L0014 L 004 . 0083 . L0051 8 - 0040 . 0043 L0040 .07 . 0035 -0033
[} 0 0007 | -00L4 | .00%0 | .0027 | .om3 L0040 8 . 0002 .10 L0017 L0084 . 0030 L0037 ? L0048 . 0045 L0042 . 0040 L0038 . 0038
v 0 o004 | 0009 | .0013 | .00LE | .00%a . 0028 ] . 0003 . . L0018 L0020 . 00%H 10 . 0045 L0045 L0043 L0041 .0010 . 0037
1 ] o003 | .ooo4 | .o00r | .o00@ | o011 | .00L4 10 L0001 . L0008 L0010 . 0013 11 L0041 L0044 . 0043 L0040 . 0038 .0037
11 o 0000 | .000L | .000L | .oc0s | .000% L0003 11 L0000 . 0000 L 0001 0003 . . 0003 - 0034 N . 0040 . 0038 . 0058 . 0034
13 0 |-.0000 [—.0003 |- —.0008 [—. 0006 | —. 0000 12 | —0001 [ — - | -, - - 13 .0031 . 0037 .00 . 0038 . 0033 . 0033
13 0 |—o0003 [—.0008 |- —. 0010 |— 0013 | —. 0015 13 | —o0000 | - - 0007 | — — 0013 | —.0014 14 . 0028 L0033 . 0031 L0030 .00% L0028
i 0 |—.0004 [—.0008 |—.0013 |— 0015 |— 0019 | —. 0032 14 | —0002 | —.0008 | —.0010 | —.00l4 | —.00LT | —. .002) . L 00N L0034 .03
18 ¢ [—.0008 [—0010 [-.0018 |- —-00R | - 15 | —o00m | —.o00m [ —.0013 | —.0017 | —.002 | —. 10 L0014 L0019 0019 L0018 L0017 L0017
16 0 |—.0006 |—001% |—.0017 |—.00G3 |— 0037 | —.0033 6 | —0003 [ —0000 | —.0014 | —.0019 | —.00M | —. 00 17 . 0008 0012 0011 L0011 L0011 . 0010
17 0 |—.0006 |— - 0018 |-, -0 |- 17 | - —-.000§ | —.0018 [ — - 0% | - 18 . 0003 . 0004 . 0003 . 0004 . 0004 . 0004
18 0 |—.0006 |— 0012 |—.0018 [—.008% |—.00%0 | —. 0035 ~.0008 | —.0010 | ~.0018 | —.0081 | —.0097 [ ~—. 0033
Hhear fow, at elation—
Bbeaz flow, 20T, ot station— Shoar fow, quls, st sation— J il
i ; ! =0 fml jm1 (=3 =y b
=0 m] (=3 =3 imit im =0 =1 =3 {=3 i {m5
0 0,138 0.0849 | o.0857 | 0.0802 0.0385 0. 0299
0 o 0.0388 | o031 | o010 | 001338 0 0083 0. 0320 0. 0251 0.010 0.0140 1 L0032 | 0287 | —~.0l68 | —.0009 | —0056 | —.o0as
1 .oL77 01720 L0159 .0L4B L0131 L0118 1 L0177 L0174 L0184 .01: .0128 0L 3 o757 | —.0102 | —.0078 | —0004 | — 0054 | —. 004
] . . 0003 . 0090 . . . 3 . L0003 L0091 . 0088 . 0085 0081 H 074 | 008 | —.0040 | - - —. 0031
3 . 0061 0082 L0083 . 0951 . L0049 3 0051 . 0003 L0083 0051 - 0061 i . —~008 [ —0028 | —.004 | —003 | —.0032
4 . 0028 0057 . 00T7 . . . 0013 4 0028 L0038 L0017 . 0028 5 L0004 [ —.0012 | —o0017 | —.0017 | —.0017 | —.0018
] - 0008 . 0000 . 0010 .00l L0011 5 0008 .0008 . 0000 L0010 L0011 013 ] L0512 0001 | —0012 | ~.0013 | —0013 | — 0013
0 | —0005 | —000s | — —. 000 | —.0001 | ~—.000O 8 | — —~.0005 | —.0004 | — —.0001 7 L0415 001 | = —0008 | —oo00 | —.oope
T | —-0016 | —0014 | — —0011 | —o0010 | —.0009 7 | —o012 | —.0014 | —.0013 | —0013 | —o0010 [ —. 0000 8 J0A17 0017 | —0008 | —.0007 [ —.0007 | —
g | —o00m | —. —.0010 | — 0018 | —.00l8 | — 0018 8 | - -0l | —oe®m | — 0018 | —.0017 | —.0018 ] Ll 00 | - —.0004 | —.00% | —.
¢ | —oo2 | —005 | —. - —002 | —.0000 9 | —o0qr | —0028 | —.0034 [ —o00m | --.00m | ~—.0090 10 .0133 (0090 { —.0000 [ —.0003 [ —0O03 | -
10 | —o0% | —00m | - —00M | —o00m | —. o0 10 | —o0029 | —.0028 | —~.0028 | —0035 | —.0084 | —.0083 u . 0050 0017 - 0000 .0000 | —.0001 | —.oo0L
| —oow | —omm | —. - —-00M | — n | - —.00%8 | —.00%7 | —.002% | —.00M | —.0083 18 | —.003 0013 . 0003 0001 . 0001 . 0001
| —o0s | —oms | - —00M | —002 | —o00: n | - —00%7 | —.0028 | —.00M | —.00Z3 | —.00Ea 13 | —003 - 0008 . 0003 L0002 .0002
B | —o03s [ —ooH [ - - — 002 | —.0020 B | - —0024 | —o0m3 | —o00m | —oom | —.0020 U | —om | - 001 . 0004 0004 . 0003 -0003
| —ow | —ooz | —0010 [ —0018 [ —o0017 | — o008 | - - —.0010 | —.0018 | —ools | —.0017 18 | —.oim2 | 0007 . 004 . 0008 . 0004 - 0004
—o018 | —o00u8 | —oond | —0014 | —0013 | — o012 15 | —.0018 { —00L8 | —.0014 | —.001¢& | —0012 | —. 0013 1B | —.en | --.002 - 0004 . 0008 . 0008 -000%
8 | 000 | — —.0000 | —.0008 | —o0008 | —. 0008 8 | —0010 [ —000¢ | —.0009 | —.0008 | —0008 | —. 0008 17 | —.0@l7 | —.0010 L0003 - 0008 . 0003 - 0008
— 000 | —o0002 | —o003 [ —o0003 | —o000% | — 0003 17 | —0003 | — 0003 | —0003 | — D003 | — 0003 | —.0003 18 | —0e | —0007 . 0008 0008 -0008 ~000%
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TABLE 16,—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION IL.OAD

(a) Concentrated perturbation load on eiringer j==0Q
a$ ring =0

[B=8; C=2X10% m=3]

(b) Distributed perturbation load on stringer fes0
between

ringe +=0 and §=1

(6) Shear perturbation load about shear panel (0,0)

Stringer load, py, st rtation— ; Btringor load, pyy, at stadon— f Btringor load, piy L, at statlon—
]
i=0 =1 | =2 i=3 {=d {mb it =1 i=3 i=3 i=d =5 (5] {=1 {=2 {=3 (LY i=5 i=0
] 0.5000 | 00683 ) QOO | Q0560 ! 00603 | Q0457 | 00443 0 Q207 0. 0740 [1%1 .- 18 0 0530 0 0483 00454 1 | —alus 0. 0084 ol | —0. 000 —0.0002 | —0 0001
1 0 L1070 . 06E0 , 0582 iy 2 0460 . (438 1 . 0850 L0785 . 0600 .05 (70 048 3 - 9 —. 0118 —. 0010 —. 0018 —. 0004 —. 0003
2 0 . 0609 . 0580 . 0508 B . JHB Fl K- . 0608 . 0630 487 L0454 L0431 3 0074 —. Q084 —. 0032 —. 0015 —. 0008 —. 0008
3 a . 0H0 L0488 L H45 L0428 . 0410 2 (07 a 0187 L0418 (453 L0435 <0418 0403 4 .01 —. 0028 —. 0088 —. 0015 —. 0000 —, 0008
4 0 L0171 , 0339 i L0371 . 097 . (302 4. L0074 . (a3l . 0851 L0380 . (380 . 0384 [ . 0038 . 0017 —. 0013 —. 0012 —. (008 —. 0008
& 0 . 000 N7 g o8 . 0300 . E (318 8 L0018 . 0148 (48 02 .11 L0317 8 . 0038 . 0025 . 0002 -, 0006 -, 0004 -, 000G
[ 1] L0018 013 Lol - . 0357 . (08 8 —, 000 o033 0188 1101 L0a47 .03 7 . 0000 . 0m3 . 0013 000L —. 0003 -, 0003
T 9 —. 07 . 0043 L0115 Rt . 0196 14 T —. 0000 0018 . (032 L0142 L0181 . 0205 8 -.0017 .00l . 0017 0006 . 0001 -, 0001
B 0 —. 018 . . 0064 . 0100 1M o158 8 -, 0007 - . 0028 L0078 .0118 L0147 9 -, (018 . 0007 . 0018 0009 OO . Da0L
¢ 1] —. 0013 | —. 0007 . 000D . 0048 0008 <004 9 —. 004 —. (08 —, (008 L0028 0083 . 00g3 10 —.0013 -, 0003 001D . 0009 . 000G . 0003
10 0 =000 | —, - L0004 |, 0031 . 0084 10 —. o) - —, 00 —. 0008 . 0018 . 0043 1 —, 0004 -, 0007 L 0004 . 0007 . 0008 . DOD4
11 0 =, 0008 | ~, - — 003 | —, oL 11 —. 0003 —. 17 —, (381 —. 030 —. 0017 .00l 13 L0001 - - Q001 . OD04 . 0008 . 0004
13 0 =, 0008 | —, - - - ~. 0% 12 —, 0003 —, 0016 —. 033 —. 0043 —. 0040 -, 031 13 . 000 - - 0004 . 0001 . 0003 « G004
13 0 —.0009 [ —, - - - - 13 —. 0004 —. 0014 —. 0052 —. 0047 —. 0084 —. 0054 14 G002 —. 0003 —. 008 —. 0002 . 0001 . 0003
L ] =0 | - - - - - 14 —, 0005 —. 0018 —. 0080 —. 0048 —. 0081 —. 0000 15 . 0001 . 0000 —. 0004 —. 0003 . 0000 . 0002
18 0 =00l | = - - -7 - 18 —, 0008 —, (ols —, 0020 —. 004 —. 0084 —. 0078 18 . 0000 . 0001 —. o003 —. 0003 —. 0001 . 000L
18 Q0 — 0013 | —00Z3 | —. 009 | — O0H | — 0074 | —. 0092 18 —, 0008 —. 0oLY —, 008 —. 0043 —. 0004 —. 00838 17 . 0000 . 0001 —. 000l —, 0003 —. 0001 . 000L
17 0 — 013 | —. 0033 | —. 0038 | — Q053 | —. 0074 | —. 0008 17 -, 0008 —, 0018 —. 0% —. 000 —. 0083 —. 0088 18 . 0000 . 0000 . 0000 —. 0001 . 0000 . 0000
18 0 — 0013 | — 0033 | —. 0035 | —. 0052 | —.00T4 | —. 0007 18 -, 0004 —, 0018 ~. 0020 —, 004 —. 005 —. 0080
Jhear flow, gal, ot statlon— Bhoear flow, ¢4, aé saion— Bhear flow, g4, ot slation—
Fl J ]
{=0 {=1 {m3 ful fud {=B (] ol {m3 {m3 fmd =3 {mD {m1 (2 ] {m3 fmg (L)
0 02180 | —0.0014 0. 0078 0. 0028 0.0018 00013 0 0 2997 Q. 0868 Q. 0060 0. 0048 0, 0023 Q. 0014 0 0 7003 0, (974 0. 0008 0033 0. 0012 a 0007
1 . 1080 W0 L0140 . 0087 0052 .00 1 1148 0730 0268 . 0118 . . 0043 1 . 0150 —. 0214 . 0091 . 0018 L0011 . 0008
2 . 450 o450 - 0148 .00 . 0052 2 L0420 0523 . 0823 L0168 0100 . 0004 2 . 0387 —. 0299 —. 0009 . 0008 . 0005 . 0004
2 . 0140 0341 (234 0148 . 0085 . 0085 3 . 0068 . 039 L0188 0118 . 0078 3 HO0 —. 0141 —. 0081 —. 000% ., 0001 . 0001
4 -, G031 0138 , 0104 0141 . 0009 . 0070 4 -, 0002 . 0101 . 0201 . 0167 0084 4 L0184 . 0008 -, 0068 —, 021 —, 0008 -~ 0003
5 =-. 0101 . (048 .01 0114 . 0080 . 0068 5 - 77 -, 0039 . 0007 .02 0102 0077 5 —. 0013 . 0077 —. 0038 ~. 002 —, 0011 —. 0006
[ -, 117 - . 0045 0071 . 0087 . D065 8 -, 0117 - . 0005 . 0083 . . 0001 [ —. 0088 . D080 0006 —., 0018 —, 0011 —, 0008
7 -, 0110 -, 0101 -, 008 . 0022 . 0030 . 0036 7 =, 0008 -, 0119 —. 081 . 0002 0031 . 0037 7 —. 080 .48 . 0026 —, 0003 —. 0008 —. 0008
8 —, o0 —.0 —. 0074 —. 0035 . 0003 . 0013 8 —. 0085 —. 011 — —, 0047 ~, 0010 . 0003 8 —, 0058 . 0010 00%) . 0007 -, 0003 —, 0004
9 —, 0034 —. 0113 —.pioL —. 0083 —. 0031 — 0013 2 ~, 007 —, 0103 —. 0111 —. 0080 =. 0045 —. 0031 @ -, 000 —. 0014 . 0032 .03 » 000 -
10 —.0OTs —. 0063 —. 0107 —. 0085 —, 0087 —. 08 10 —. (73 —, 0066 —. 0108 -, 0009 ~=, 0070 —., D048 10 . 0004 - R . 0009 . 0013 - 0007 . 00023
11 -, 0067 —, 0080 -, —, 0084 —. 0074 —, 0058 il -, 0008 =, 0071 - 0091 ~, 007 -, 0084 =, 0064 11 . 0012 -, 0016 -, 0002 . 0009 , 0008 L 000
13 —., 0080 ~—, 0084 —, 0083 . 000 —. 0038 —. 0008 12 —, 0061 —, 00859 —, 0074 —, 0087 —. 0088 —. 0074 12 L0011 —, 011 —, 0003 . 0004 L0007 . 000%
13 —. 0080 ~—., 0080 —, 008s ~. 0078 —, 0079 —. 0050 13 —. 0053 —, O04B —, 0088 —, 0073 —. 0079 —. 0074 13 . 0000 —, 0003 —. -, 0001 . 000G . 0004
14 —. 0041 —. 0038 —. 0047 —. 023 -, Q000 —, 0004 14 —, 0043 —, 0040 —. 0041 —, 0054 —. 0050 —, 0087 14 . 0002 . 0001 -, =, 0004 . 0003 . 0003
15 —. 0020 —, 0027 —. 0033 —. 0044 —, 0053 —. 0051 15 —. 000 —, —, 0038 — 0037 —, 0049 —., 0052 15 —. 0001 . 0003 —, DOCH4 —, 0004 =, 0001 . 0000
10 —., 0018 —. 0018 —. 0018 —, 0028 —, 0033 ~. 0033 18 —, 0018 —. 0018 —. 0018 —, 0021 - —, D0%3 15 ==, 000L . 0003 . 0000 —. 0004 —, 0004 —, 003
17 —., 0000 —, 0008 —, 0008 —. 0008 —. 0011 —. 0013 17 —., 0008 - - —, 0007 —, 0010 —. 0012 17 =, 0001 . 0001 . o003 —, 0003 - —, 0004
18 —=, 01 + (0G1 0003 —. 0003 ~, 0005 ~—, 0004
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TABLE 17.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

(B = 50; 0 = 2 X 10 51 = 36]

(r) Concentrated perturbation load on stringer j=0 at (b) Distributed perturbation load on stringer j=0
ring $==0 botween rings f=0 ond fm=1 (o) Shear perturbation load about shear panel (0,0) %
4 Stringor load, py, at stathon— s Btringer load, py, at statlon— ; Btringor load, py/L, ot station— t'g
fm0 | t=1 | 4m3 | =3 | w4 | i=p =0 fm1 im3 im3 fmi jmp {=8 f=1 fm3 {3 {4 fms {mt E
-
0 | 0.5000| 0.1m5| 0.0015| 0.0802| 0.0 | 0.0MR3 | 0.0484 ¢ | 0.0 0192 | 0.070 0. 0832 0.0800 | 0.0503 1 |~-02188 | —0.0338 | —0.0070 | —0.000 | —Q.0014 | —0.0007 |
1 ] 072 L0840 | L0850 008 | 0474 1 . . it om0 .omL . 0490 2| —oma | - —0137 | —.000d | — —.0019 2
3 sif o411 | 05331 .08%8 | .o408| .87 | .o#s 3 . 0490 N 0410 L 0481 0450 3 . -0100 | —o0007 | —.00 | —.00%0 | —.0038
3 0 0310 | .0384 | L0404 | L0418 | L0411 | .o404 3 0115 . 0390 @8 HL L0413 L0407 4 048 | --0008 | —. 0048 | —.0048 | —0039 | —. oo E:]
i 0 0124 | .02a5| .o%o1| .03\ | .oME| .0383 i .018% .73 )T M3 .0381 8 0L (0040 | —.0008 | —.002l | —0023 | —.0010 3
5 0 ooc8 | .ol3| .omT| .02 | .03m | .0%08 8 0030 Lo 0187 073 .01 0 . 0064 L0017 | —.0002 | —.0010 | —.001% a
6 0 60ea | .o o1l .omat| .osds 8 0013 .0063 L0153 Nistsl 0207 LR 7 004 0051 028 L0010 0000 | —.0008 =
7 0 %CL; 0051 | .00R5 | .0133 | .0184 0187 7 .omL L0073 L0ILE .0149 0LT0 8 N . 000 .00L7 .0001
8 0 0023 | L0083 0084 | .01l 0135 8 | —.000L .0010 L0037 . . 0098 L0124 9 | —.0014 . 003 . 0027 . gt - 0008 P
0 0 | —0004| .0003| .008L( .oOd4( 0087 0087 9| —000G | —.00M .ooll 0033 it L0077 10 | —.0018 . 0008 L0010 018 0014 .0009
10 0 | ~—.0007| —. 0008 | —.0003 | .0012]| .00 0045 10 | —.0003 | —.0000 | —.0000 .03l L0037 11 | —.o0018 [ —. 0003 .0011 0014 L0011 g
i 0 | —0006|—0018|—.0017 —000L | —0002 | .0009 U | —.0003 | —0013 | —0017 | —.0015 | —. 0007 - 0004 13 | —o0010 | —.000% . 0011 L0011
12 0 |- —.0020 | —.00%7 | —.0088 | —.0095 | —. 0090 12 | —0004 | —0015 | —004 | — —. 0027 | —.00%8 13 | —.00M | —.0010 | —.0003 0004 L0010
13 0 | —0010 | —0023 | —. 0033 | —. —. 0043 | —. 0044 13 | —.0004 | —0018 | —00%8 | —00%7 | —.0042 | —. 0043 14 0000 | 0009 | — 0008 0000 0000 . 0008
14 0 | —0010 | —00%8 | — 0038 | —. 0048 | —. 0068 | —. 0002 4 | —0005 | —0016 | —o00%0 | —00d2 | — o082 | — 00K 15 0002 | —-.0007 | —0007 | - 0002 . 0006 bl
16 0 | =00l | = 00M | —.0038 | —.005% | —. Q086 | —.0075 15 | —0005 | —.007 | —.00%L | —.0MB | —.008 | —.007 16 L0002 | —.0004 | — 0008 | — 0003 0001 . 0004 &
18 0 | —.0013 | —.00M | — -, —.0070 | —. 0084 18 f - —0018 | —0021 [ — - - 17 0002 | —.0002 | — - L 0000 . 0002 ]
17 0 | —.0013 | —00M | —.003%0 | ~. ~.0073 | . 009 17 | - — 018 | =01 | — - - 18 L0001 | —.0000 | —. -, o001 . 0000 L0001
18 0 | —.0013| — 003 | —00® | —, 0059 | —. 0074 | —.0001 18| - -0 —0081 | —.0M47 | —.0085 | — - 8
. i EE
3 -
Bhear flow, du, &t station— 1 H
Shear flow, gL, st station— 8hoar flow, ¢ L, at station— 3 i
) ! §=0 i=1 jma {m3 imd “mb
imQ {ml {m=3 im3 imd imb fm0 jm1 fm3 {3 LT} {mp
0| 0587 | 0.u4% | 00307 | 0108 0. 0081 0. 0020 3
0| olme | oo | ocous | o008 | 0.0031 0. 0019 o[ ooy o088 | om0l 0, 0041 000 1 B | - . . 0088 N . 0028 =
1 . L0487 LOH5 0136 . . 1 . (30 S @80 <01 , 0108 . 000 ] L0dE |~ —.0l08 | —.0015 . 0008 .
2 @73 L0364 L0383 0185 L0108 0074 3 . 0388 L0387 L0308 L0138 - 00%0) 3 (000 | —018 | —ou1d | —oq9 | —0018 | —. 0000
3 188 L0730 .o -0185 .013 003 3 .0128 . 0208 . 020 L0179 .0123 . 0004 i o7 |~ - -8l |~ —. 004
I . .ol L0137 .ol . 0000 . 0078 1 L0007 . 0063 .0l L0131 L0111 , 0087 5 L0130 0078 | —.0028 | —o003 | —. —. 0018
5| — 00 L0034 . - O08L L0074 . 008 8 | —. 0058 + 0000 - 0087 009 . L (063 4 | —.0087 0088 000 | —.o017 | —omo | —. o018 o)
8| — —.0028 L0017 . L 0044 . ¢ | —oor | —o0050 | —.0003 . 0020 L0043 L0043 T | —-.0108 0083 L0032 000l | —.0009 | —.001L 2
7| - - - L0000 L0018 . 0018 T | —0068 | —00TB | —.0M8 | —.0013 . 0008 L0018 8 | —.0ll 0047 . 00% L0014 ool | — B
g — - - - — 0014 | —. 0004 5| —0088 | —000 | —0071 | —.004 | —.00% | —.0009 g | —.0084 L0013 L0034 L0031 L0008 0001
9| — - - - — o7 | - 9 | —oos1 | —o0080 | —.0084 | —.0085 | — 0048 | —. 0031 10 | —.0047 | — 0014 L0023 .00t L0013 0004
10| - - - - — 006 | —.0041 10 | —007d | —.0083 | —0087 | —.p078 | —.0081 | —.0047 1 | <oo7 | —.o0e7 - 0010 .0018 - 0014 - 0008
nl=n | - — 0053 | =001 | - - 1 | —oa7 | —0074 | —o0082 | —0070 | —o00m | —.00m 13 L0004 | —.0059 | —.0001 L0012 .0013 . 0008 2
-0 | - —0078 | —.0074 | — - 1| —oom | —o008) | —oom2 | —0078 | —.0071 | —.0002 13 L0012 | —.00zd | —.0000 - 0005 ~0008 L0000
13| —oofL | —0068 | —.00d | —.0087 | —. - 13 | —oost | —oom [ —0060 | —.0087 | —-.00m8 | — 0060 u 0013 | —.c0ls | —.pom1 | —.0001 L0003 L00M
14| —odl | — —0al | — o | — - | —001 | — 0041 | —047 | —00m | —.0088 | —o00m 13 L0009 | —.0008 | —.0011 | —.0008 | —.go02 - 6000
w | - - - | —0Hl | -, - 5| —0030 | —00% | —0m3 | —00® | —o0m2 | —00dl 16 - 0004 L0000 | —.0008 | —.0010 | —.0007 | —.00
10| —0018 [ —o018 | — - - - 16 | —0018 | —001f | —.0020 | —0MM | — 002 | —. 0028 i - 0000 L0004 [ —.0007 | —.0013 | —.0000 | —.0008
7| - - - -0 | -, - 17 | —0006 | — —. 0007 | —.0008 | —.0009 | —.0000 18 | —o0 L0006 | —.0000 | —.0012 | —.0010 | —.0008
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(2) Concentrated perturbation load on stringer jm0 at

TABLE 183.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[B = 100; 0= 2 X 104 |« 36

(b) Distributed perturbation load on sl:nng;er om0

ring =m0 between rings =0 and fml (¢) Shear perturbation load about shear panel (0,0)
Biringer load, py, At station— Biringor load, py, at satior— Btringer Joad, pof'L, ot station—
J k) H
{=0 =1 i=3 =3 =4 1=5 =0 jm1 =g 1=3 1=4 i= im0 i=1 {=3 1=3 =i {=5 1=t
0 |o&o0 | 0.2804 | 0.1547 | 0,109 | 0.0840 | 0.0704 | 0.0020 0 0. 3411 0, 1901 0. 1287 0. 0048 0.0760 0. 0589 1 | ~0.5183 | 01190 | —0.0463 | —0.0213 | —0.0103 | —0.0055
1 0 L0714 | L0817 | .07e8 | 0062 oG | . 0575 1 L0487 . 0787 LUT0 0T . 0858 L0500 g | —.0108 | —HEp | — 0338 | — 0T | —.0M47 . 0008
3 0 .0251 JAT3 | 040 .82 3 L0133 L0133 L Oddd . 0468 L0858 L0500 3 0080 | —.0089 | —0133 | —0I% | ~-.0106 | — OGB4
3 0 L0138 0233 | .0304 | .0MO 0375 | .08 3 . 0088 .0183 L0371 L0320 033 .0283 4 L0128 .00l | —o007 | —0OB8 | —.0080 | — 0050
4 0 L0077 0149 | .0208 | .0352 L0307 4 L0 L0114 LOLR0 . ) .o 5 L0123 . 0040 0003 | —.0018 | —.00%0 | —. 0030
5 0 L0049 010l | .07 | .0185 7| .01 5 0054 L0076 0L .0187 .0202 .o 8 L0007 .08 . 000 00CS | —.0004 | —.00LL
¢ 0 L0031 0104 [ .0138 0163 | 0187 ¢ 0015 L0050 . 0058 L0120 L0150 L0178 7 . 0005 . ODED . 0038 L0031 L0010 L0002
7 0 L0019 05 | .007L | .D0G7 0L | 0L T L0009 .0033 .0058 . 0034 .0109 L0130 8 L0034 . 0081 .00 . 0037 L0018 L0011
8 0 L0010 0087 | .00d8 | .0085 0084 | .DLDQ 8 . 0006 L0018 0038 .0058 L0074 L0002 9 .00 . 0038 0026 .00 N7 . 00L7
0 0 L0004 0013 | .0085 | .002D 063 |, 9 L0003 . 0008 0018 . 0033 . 0048 . 0050 0| - . 004 . D07 NI . 0020
10 0 0000 0003 | .0009 | .0027| .OG@A | . 10 . 0000 L0H0L 0008 .0013 L0028 . 0030 i1 | —.0013 L0013 .ol + 0034 .08 L 0o0aL
1 0 —.0004 | —.0005 | —. 0004 | —. 0001 0003 | . i1 | —.o0o03 | —.0008 | —.0008 | —.0009 L0001 . 0008 13 | —. 0018 . 0003 004 . 0010 . 0021 . 0020
13 0 —.0008 | —. 0011 | —. 0014 | —. 0016 | —. 0015 | —. 0015 19 | —ooo3 | —000d | —.0012 | —.008 | —.0016 [ — 0015 13 | —oo1a | —. 0008 . 0007 L0014 018 L0010
n 0 —.0003 { —. 0018 | —. 0022 | —. 0037 | —. 0Q3L | —. 0033 13 | —ocoo¢ | —o0012 | —.0010 | —.0028 | —.0020 [ —. 02 1| —ooe | —. 0000 . 0002 . 0010 L0014 .oms
H. 0 —.0009 | — —.0038 | —. 009G | —.0043 | —. 0049 14 | —.0006 [ —.0014 | —.0024 | —.0032 | —. 0040 | —.OM6 15 | —0006 | —0010 | ~-0001 L 0004 . 0011 .00
18 0 —. 0010 | =, 0081 | —, (038 | —, 0043 | —. 0083 | —. 0061 15 ] —0006 [ —.0018 | —.0097 | —.0038 | —. Q08 | —.007 10 | —.0002 | —o0000 | — . 0004 » 0008 L0019
18 ] —.001l | - — Q035 | . 0048 | —. 0080 | —.0080 18 | —0008 | —.0017 | —.0029 | —.O0M3 | -0 | — 0084 17 | —0001 | —o0000 [ — .o L0004 . 0008
1 0 —.0013 | = 004 | —, 087 | —. 0DED | —. 0088 | —. 0074 17 | —.0008 | —0m3 | —.0030 | —.004 | —.005 | — o088 18 L0000 | —.0008 | ~—.000L L oL L0001 . 0002
18 0 —. 0012 | -, 0024 | —.0037 | —.008L [ —. 0084 | —~.0070 18 | —0008 | —0m8 | —.0081 | —.0M4 | -.0058 | — 0070
Shoar flow, 4, at statlon—
Shear dow, 945, et station— Shoar 00w, gy L, ot station— i
1 I {mD f=1 1=2 =3 jmi jmb
=0 1=1 {=3 {=3 1=4 1=8 1m0 i =2 1= {ad =8
0 0. 4304 O 1425 .00 0. 5503 0.0160 0. 0004

0 0.1218 0. 0508 0. 024 0.0120 o 00m8 0. 0042 0 0. 1380 0. 0810 0.0353 0. 0170 0.0001 0. 004 1 .0%70 | —.0B18 | —.0074 L0082 . 0050 . 0048
1 L0504 0406 N1 . L01M . 004 1 L0518 L0461 .03 .0237 0108 .ou3 2 0963 | —.0%06 | —0157 | —00%0 | —.0088 | — 0004
2 L0253 381, L0410 L0173 L0135 L0104 3 L0240 . 358 L0235 T .0L83 L0119 3 0803 | —.0138 | —0il4 | —.0075 | —.0048 | — 006
3 .DL3E D147 O .o128 Q110 L0091 3 .0L8 L0140 L0147 .0137 .0LIp .0100 4 L0647 | —0mm | —. —.0050 | —.0043 | —.00%0
4 . DS 075 . 0083 . 0084 0077 . 088 i L0041 L0084 . D082 . O0BS . O08L L0073 5 . 0301 L0050 | —.omE | —00%4 | 0L | —.0020
5 . 0002 0054 . 0030 . .42 5 | —. 0007 L0013 L0033 L0043 L0048 L0043 0 0108 . 0001 L0007 ! —.00l4 | —.0010 | — o000
6 | —oms | —oms . 0004 L0013 w18 . 00% 6 [ —00% | —om2 | —o0003 . 0009 .0010 L0010 7| -0 . 0008 . 003 0008 | -0007 | —.0m2
7| —0M2 | —00% | —o0028 | —.0018 | ~— 0005 . 0000 7 | —0084 | —.0045 [ — 0030 | —.00I7 | — 0008 | —. 0008 8 | —.om3 . 008 L0040 L0018 L0003 | —, 0008
g8 | —o063 | —o085 | —.0043 | —00X8 | —Q0 | —.00L7 8 | —0083 | —o0069 [ —0048 | —.0@7 | —.0097 | — 0020 0 | —.ou3 . 0082 L0043 00T L bopo L0071
9 | —0083 | —0084 | —.0064 | —.00AB | —. 0087 | —. 0080 6 | —.0080 | —0085 | — 0069 | —.0080 | —.0M3 | —. 0033 10 | - 0103 s L0037 L 00H L0013 00,
10 | —ooes | —oo87 | —o0mL [ —. - —. 0038 10 | —0080 | —o087 | —0063 | —.0087 | —. 000 | —. 0042 | —or | — ool . .00 . 0013 , 6008
i | —oo8d | —o0as | —o0m | — - —. 0083 1| —oos | —oo8s | —.0085 | —.0009 | —.0088 | —, 0047 12| - —.0017 L0018 L0017 L0018 L0007
12 | —ooss | —o0m0 [ —o0oB0 | — - —. 004 12 | —0086 | —D0E8 | —.0040 | —.0087 | —.0083 | —~.0047 13| - —. 0028 . 0004 L0010 . 0008 . 0008
13 | —o0d8 | —o082 | —o00m | - - —. 0043 13 | —0048 | ~0080 | —0p83 | —.0083 | ~.0040 | —~, 0044 u | - - —.0007 .000% L 0004 L 0004
U | —o00x0 [ 0043 | —0043 | -, - —. 0030 " | - - ~ 048 | —.0043 | —. 0041 | ~.0038 15 L0008 | - —.0015 | —.0008 [ — 0001 L0008
6 | ~o0028 | —o0081 | — - -0 | —.00F 1 | - - -0 | - -0l | -, 16 L0014 | —.0m8 | —.008 | —.0011 [ — 0003 , 0000
16 | ~o017 | —.0018 | —. - —~, 0018 | —.0017 1 | —o0017 | —o0018 | —0010 | - —.00%0 | -, 17 L0017 | - -2 | —.0015 | —.0008 [ —,

| - -7 | —, - - —. 0008 7 | - - -0 | — —.0007 | —.0008 18 L0018 | —.0010 | —.0028 [ —.0018 | —.0006 | —,
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TABLE 19—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[Be300; GaX10% m=36]

9881

(a) Concentrated perturbation load on etringer j=0 at (b) Distributed perturbetion load on stringer j==0 . :
) ring 1=0 betweon rings +=0 and fm1 (o) Shear perturhbation load sbgut shear panel (0,0)
. Btringer lowd, pu, at statloor— Btringer losd, py, st station— Stringar Joad, pif L, ab statton—
J T I !
(= (1 im2 {m3 =4 =5 =0 =1 fm3 =3 fmd 1=t =8 =1 =8 =3 =4 1= 1=0
0 | 5000 | o338 cav0| o170 | 01373 | 0.1119 | 0.0M7 0| o410 | e84 | o2 | 0188 | e1mT | o10m 1| ~0.390 | —0.218 | —0.1974 | —0.079 | —0.0462 | —00288
1 0 o™ | Lomse| .oves | Lomas | Loms 1 ,0%68 . 031 L0781 . 0788 L0771 TR 3| =gl | - —.0d91 | -0l | —.0810 | —. 027
‘1. ¢ 018 | .oz | .03 . (o488 | LodTh s L0077 . 0218 g3l .0 .04 .40 3 ,0080 | —. 0080 | —.0U8 | ~.040 | —.Ql8 | —.013
3 0 oot | omdd | Loaom ] 0T T 3 + 0058 L0110 L0174 8 0 . 007 i . 0099 L0010 | =002 | —.0M5 | —.0087 | —.
4 0 o0 | Loool p .01 | .oled | .o@oi) . 4 .03 + 0009 L0118 .a1al -0185 AL 5 L0104 L0043 (0014 | -—.0004 | —.0018 | —.0033
5 0 003l | .ooes | L00W8| .0121]| .014A | .0l89 5 . (018 0047 L0078 . Q107 L0134 .01 ] L0004 L0054 .00 - 0018 L0007 X
8 ¢ .oma | coods | L0097 | Cooss | .owe | .o1%7 0 . 0011 . 009 2 0053 0078 .00 .0l18 7 L0074 + Q050 . 0038 .0027 . 0019 L0014
7 ] 20018 | (o023 | .o0d8| L0004 . 0004 7 . oy .00z L0040 . 0069 . 0087 8 L 0004 . 0083 L0041 .0023 0037 . 0033
8 0 0010 | (0081 [ L0033 | L0045 .00% | . 0067 8 < 0008 . 0018 L0057 . 0% . 0051 . 000z 9 .00 L0048 L0040 .08 <0031 00
0 0 o008 | L0013 | .00l | .00m L0044 9 . 0002 < 0000 L0017 .08 . 003 . 10 . 0018 . 0039 L0037 . 0038 0032 .00
10 0 0002 | .0008] .0010) L0014 .0018) .oo24 10 . 0001 < 00H + 0003 L0013 L0017 .00a1 11 L0002 .+ 000 L0033 + 0033 . 0032 . 0030
T 0 | —.0001| .0000 . S04 | L0000 1 0000 | —.0001 . 0000 , 0001 . 000 <0005 18 - . 0917 . 0037 . 000 + 0030 .00
13 0 | —.0003 | —.0008 | — 0007 | —. 0000 [ — Q010 | —.0010 13 | —oo02 | —o0004 | —o0007 | —.0002 | —0008 | —. 0010 13 | — 0001 .o00p .ol . 00% - 0027 0%
13 0 | — 0008|0010 | = 0014 | —. 0018 | — 0031 | —. 0024 18 | —o003 | —oom | —.0013 | —0010 | — 0018 | —0022 U | —.o013 . 0003 L0016 ] - 0032 .03
i 0 | —.0007 | —.0013 | —~ 0010 | — 0035 | — 00%0 | —. 0038 14 | —o0003 | —0010 [ —o00lg | —oo22 | —lo0m | —.0083 15 | —o01g , 0000 L0011 o1y .00l% L0019
16 0 | —0008 | —. 0018 | — 0034 | — 0031 | —. —. 0044 18 | —.0004 | —po12 | —0020 | —0087 | —00M | —.0041 16 | —o01p | — L0008 L0012 . 0014 014
16 0 | —0008 | —.0018 | —.0097 | — 0038 | — —. 0050 18 | —. 0004 | —O0B | —.0FE | —.008L | — 008 | —.0047 17 | —oox6 | — 0001 Q007 - 0008
Jq7 0 |- —.0019 | — 0035 | ~. 0035 | —. —. 0054 17 | —.0005 | —00d | —00M | —. —0ME | —. 18 | —.o0003 | — 0001 L0001 . 0002 . 0003 0003
| 18 0 .| —.0010]|—, —.0059 | —. 0038 | — 0047 | —. 0056 18 | —.0005 | —.0014 | — 002 | —.0034 | — 0048 | —. 0051
¥ 1 I
1 H
. 1 e Bhcer fow, gy, at station—
' 8bear flow, quL, wt atdtion— Shear fow, i, et station— j
E : - J ‘ {=0 {m1 fmp {=3 - {m5
f=0 =1 1=9 0| =3 Imyg =5 i=0 1= 1=3 {m3 =4 =5
N 0 | 3008 [ 01138 078 | 0.0400 | 0.0004 ( 0.0204
o | oo | ootd | oosos | oo | oo | oo 0| om0 | oMy | 0.0MI noz4d [ oo | o005 1 . - -7 | - . 0008 .om1
1 L@l .00 . L0187 L0128 1 @i . (300 . 0281 . 0216 L0178 L0140 2 LW | -0 | —og | - —.008 | —.0m1
2 .ol8L L0161 ~0151 o137 L0191 . 0L 2 L0160 Lolee . 0158 L0144 L0130 L0114 3 W849 | —ou1x | —ooa7 | —opae | —. —.017
3 .02 . . 0082 . G078 3 . 0084 20080 . 0099 . . 0038 . 4 L0851 | —, -9 [ —wus | - —.002L
om0 0047 L0051 . D0BL - 0000 4 . 0037 . 0044 L0049 . 0041 . 0081 . ] L0443 Joml | —0010 | —oom | —. —.00M
] 2 0008 it Rl . . 0028 0028 5 . 0008 . 0012 L0018 . 0022 . 00M 0028 ¢ T L0071 L0004 | —.0010 | —.0016 | —.0017
-6 | —.0014 | —0007 [ —.0002 . . 0005 0008 6 | —o0l5 | —.0000 | —.0004 . . 0003 . 7 L0108 - 0000 N 000l | —.0008 | —.001L
g - — o0 | —.00l8 | ~.0014 | ~.00i1 | - 0008 7| —00%0 [ —o00m8 | —lom2t | —.0018 | — 0013 | —.p010 g | — oo L0091 L00M - -
8 | —o0m9 | —o02s | — oo | —.oo28 | —oom@ | —.00L9 B | —o00#0 | —00%7 | —o0m | —008 | —00H | —.0m 0| — o072 - 0080 . 00%0 s | -,
0 | —0044 | — 003 | —o0038 | ~00M | —.00 | —.o00%7 9| —o08 | —od3 | — 0040 | —0038 | — 00N | —.0xN 10 | —.ol . 006D 0028 0017 . 0008 . 000
10 | —0047 | —0048 | —. 0042 | ~.0038 | —.0025 | —o0m 10 | —.0047 | —.0M0 | —00H4 | —oM0 | —.00M | — 0033 i | —.our 0038 ol 016 - 0007 . 0002
U —lod8 [ —o45 | —o0083 | ~ood0 | —.00M0 | —.003 11 | —.0H8 | —.0048 | — 004 | —.0042 | —.0038 | — 003F 1 —ooed 0015 o0l NIt - 0000 . 0008
2| —oda | —o08 | —o0sl | ~.ome | —. — D033 13 | —o0043 | —oois | —ondg | —00d | —0037 | — 13| —on | - 0000 . . 003 + 0004
3| —oo8 | —0mg | —o03T | —.0m5 | — —.0020 —07 | —.00%8 | —oms | —.o00%8 [ —.po34 | —.o03t U | —os | —o0% [ — o00i - 0004 <00
4 | —oo3l | —omd | —om | —m ] - —. 0035 4 | —oos | —oo8l | —ooal | —0030 | —om8 | —ooa7 18 | —0021 | —oo% | —0018 [ —. 0004 - 0002 L0004
15| —o03 | —o2 | —om | - - —.0019 16 | —00@ | —0023 | —O00M | —003 | —0M | — 0020 18 | —00z | —004 | —0024 | —.0008 -0000 . 00H
36 | —o014 | —00M | —o0it | —004 | —o1d | —lomg 16 | —00M | ~.0014 | —0015 | — 0014 | —0013 | — oma 11 20010 | —0048 | —o0m0 | —0ail | —.0001 .o
7| - -0 | — ~.o008 | — —. 0004 17 | —o008 | —o0008 | —0008 | — —.0004 | — 0004 18 L0004 | —0080 | —003 | —.0012 | —.0002 - 0002
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TABLE 20.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

(a) Concentrated perturbation load on stringer j==0 at

| B=1,000; F=1X

104; m=24]

(b) Distributed perturbetlon load on stringer j=0

ring i=0 betwesn ringe 4=0 and w1 {¢) Shear perlurbation load about shear panel (0,0)
Biringor oad, »y;, at station— Stringer load, £y, at station— Stringor load, py/L, st station—
] ! J
=0 fm1 3 fm3 (=4 {=5 =0 =1 im1 1= =4 =8 i=0 =1 i=3 =3 tmy {25 i=8
0 0.5000 | 0.4001 ] o.3%48 | o0.2678 | 02937 | a1000 | 01687 0 0. 4477 0. 3507 0. 2040 02447 0. 2041 0.1763 1 | —04289 | —0.5107 | —0.2345 | —0.1745 | —0.71306 | —0. 0061
1 D co2; | .os30| .o887| .om@1| .ome| .o7sd 1 L0LT3 L0634 . 0600 . 0868 75 Woreri 1 - 0063 | —~ (M0l | — QAT | — (423 —.0426| —.0408
2 0 .008¢| .o182{ .om%| .0m0| .0%8| .37B 2 L0042 L0134 L0198 L0263 18 . 0389 3 0043 | —~ 003 | — 0078 | —.0l4 | — 0124 | —. 013
3 0 0041 | 0081 | .omb| .014| o187 | o218 3 N . 0081 L0100 .0137 .03 i . 0080 L0018 — 0008 | —.OBL| —.0033( —.003
4 0 0026 | o081 | .oo7@| o9 | .omm| LoLs 4 L0013 . 0038 . (063 . 0087 L0110 .03 5 . 0078 . 0038 L0018 . 0009 L0002 | —. 0004
5 0 .08 | .o03e | .o083] .oovm| .oos8| Lo 5 L0009 .07 . 0044 . 006), . 0078 . D094 8 . 0078 . 044 L0031 0034 L0010 . 0015
8 0 .03 ! o0 | Looag{ L0081 L0084 0078 8 . 0007 .0020 N . 0045 0058 . 0070 7 L 00 L0048 . 0038 0028 . 0020 . 0028
b4 0 L0010 L0010 o029 | .omE8| .0047| .00%8 7 0005 L0014 00 . 0033 0043 . 0061 8 . 08 L0048 L0041 0025 . G35 . 0033
B 0 L0007 | L0014 | o020 | o097 | O .OMD 3 0003 L0019 .17 . 0054 . 0030 L0037 9 . 048 .08 L0043 0040 . 0038 N
0 0 L0004 | o000 [ o013 | 0018 | o0 o029 g 0003 . 007 L0011 .0015 L0020 . 004 10 ] L0043 L0042 . 004l L0030 . D087
10 0 ;o002 | .ooo4 [ .o007 | .oo0@ | .oon2| .ooMd 10 . 0001 .00 . 0000 . 0008 L0010 . Dols 1L . 0020 L0038 L0041 . 0040 . 0038 . 0087
n 0 L0000 | L0001 [ L0001 | 0003 ( L0002 | L0009 11 0000 , 0000 . 001 . 0003 L0003 . D03 13 . 0010 .o .0037 . o03% . 0038 . 0088
13 0 | ~—.0001 | — 0003 | — 004 | —. 0006 | —.0008 | —. 0008 12 | —o00l | -, — M | —.004 | —.0008 [ —. 0000 13 . 0003 L0038 003 0034 L0033 . 0033
13 0 | —.0003 | —0008 | — 0008 | — 0010 [ —.0013 | — 0018 13 | —.0000 | —.0004 | —0007 | —.0000 | —.0013 | —. 0024 14 —, 003 .ol . 0028 0020 - . 0078
i 0 [ —.0004 | — 0008 | — 0013 | —. 0018 | — 0019 | — Qo23 4| —0003 | —o0008 | — 0010 | —o00l4 [ —0017 [ — o090 14 - .oals L 008 04 L0024 L0033
15 0 | —.0008 | — 0010 | — 0016 | —. 0019 | — 002 | —, 0037 15 | —.0003 | —008 | —0013 | —.07 | —.002 | —.0m5 16 —. 0003 L0011 L0018 L0017 L0017 L0017
10 0 | —.0008 | — 0001 | — 0017 | —. 002 | — 007 | —, 0033 8| —000 | —000 | —.0004 | —.000 | —.o00H | —. 000 17 —. 0004, . 0006 0010 .01l L0011 L0010
17 0 | —.0008 | — 0012 | — 0018 | — 003 | — 00 | ~. 0034 17 | —.000 | —.0000 | —0015 | —.0ml | —.00m | — 0093 18 —. 0001 L 0002 . 0003 . 0003 . 0004 L 004
18 0 | —.0006 | — 0013 | — 0018 | — 0094 [ —.0030 | —. 0038 18 | —.0003 [ —0010 | —.00 —~.008 | —.007 | — 0093
Ghoar flowr, gy, st atation—
Shear flow, .0, ot station— Bhear fow, gy, at station— i
L) 1 =0 fe1 =3 tm3 =4 1ot
{=0 {ml im3 {m3 =t {=5 [L.11] fm] jw=3 im3 {od =y
0 0. 2185 0,071 0. 0633 Q. 0488 0. 0384 0. 0299
0 0. 0400 0.0377 0. 258 0.0219 0.0180 0.0133 0 0. Qo3 o 0% 0, 0351 0. 0103 0. 0140 1 L0744 | —.080L | —.0188 | —. 00 | —0068 | —.0085
1 L0177 0170 L0180 L0145 L0131 L0118 1 L0IT7 L0174 L0164 L0153 . 0138 N 3 L0010 | 0188 | —.0003 | — 0080 | —0064 | —. 004
3 . o093 . 000 . 0000 . 0087 L0063 .00 2 . 0093 . 0002 . 0081 . 0088 . D0BS L0081 3 LOE5 | - 0083 | —.0081 | —.004) | —00M | — 0033
3 . 0051 . 005% . 0052 . 0081 . 0060 . 0040 3 . 0081 . 0083 . 0083 . 051 . 00481 . 0050 4 L0606 | —0020 | —009 | —.00% | —O00B | —.00%
4 . 0028 .o . 0027 L0088 .0038 . 0038 4 o0z L 0020 . o037 07 . 0023 L0028 5 . 0630 L0015 | — 0013 | —.00l6 | —.0018 | —.DOL7
$ . 0008 . 0009 L0010 G011 .001YL L0019 ] . 0008 . 0008 ] L0010 L0011 L0013 [ L 0B84 . D40 0000 | —.0000 [ —00LL | — 0003
6 | —.0006 | — 0004 | —.0003 | —0002 | ~—, 0001 . 0000 € | —o008 | — 0006 | — 0004 | — —. 0001 . 0000 7 L 04 . oMl 0010 | —.004 | —0007 | — 0010
T | —.0015 | —00L4 [ —.0012 | =001 | ~o000 | —. 00OQ 7 | —0018 | —o0014 | —0018 | — o012 | —.0010 | ~—.000Q 8 . 0138 . D0ER . 0017 L0000 | —.oo08 | —. 0067
8 | —.00@ | —0020 | —0019 | —0018 | — o008 | — o018 g | —o0mm | 009 | —, —.oi8 | —o017 | ~.0018 9 . 0084 . D081 0051 L0003 | —.0002 | —.000d
9 | —.0028 | —o0m8 [ —. —. 003 | —omt | — 0010 9 | —007 | —00m [ —, —o0 | —o0al | -, 1w | —. 000 . o071 . o0a1 L0004 | —.000L | —. 0003
0 | -0 | —.007 | - - -0 [ — 00z 10 | —000 | —0028 | —, - —00H [ —. | - . D043 0013 . 0008 0004 | —.0008
u | —wxy | 00 | — - —0GH | — 00z n | —ome | —o008 | — - —00H | —. 13 | —loo00 . 0030 0013 L0004 L0003 | —, 0001
12 —om | —oms | - - - 18 | —008 | —0027 | —, - -0 | - 13 | —00M . 0008 000T . 0004 . 004 . 0000
13 | —.0025 | —omH | — - - 00 | — 0020 13 | —.00E | —00H | —, - —.o0z | —, 1| —.0080 | —o00l8 | — 000l .0003 L0004 . 000L
| —002 | —om0 | — —.ong | —o00l7 | — 0018 14 | —0ml | =002 | — 0w | —, —.0018 | —.QoI7 15 | ~.0078 | —om%8 | — o008 . 0001 L0004 . 0002
16 | —0015 | —00ts | —o00l4 | —o00l4 | —0018 | —. 0013 15 | —.0018 | —.0015 | —.00l4 | — 004 | —.0003 | —.0013 18 | —.o087 | —.0054 | — 0013 . 0000 . 0008 . 0002
1| —0010 | —0o0 | — — 0008 | — 0008 | —, 0008 8 | —.0010 [ - —. — 0008 | —.0008 | — 0008 17 | —.0060 | —, —.0017 | —.000L L0004 . 0003
17 —~, 0003 -, D003 —. 003 —. 003 —, 0003 - 17 -, 0003 ~. 0003 —. 0003 —. 0003 —, 0003 —, (003 18 —, 007 —, 0008 —, 018 —. DooL . 0004 . 0003
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TABLE 21.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

(n) Coneenirated perturbation lond on stringer jw=0 at

[Bu=g; G210 m=30]

(b) Distributed perturbation load on siringor j=0

ring ¢m=0 botwoen rings i=0 and i=1 (¢) Shear porturbaiion load about shear pancl (0,0)
Btrhugor doad, Py, ot statlon— Htringoer load, py;, at statbor— Steingee load, puh, at station—
J 3
{0 =1 {=5 {ma3 {mi =5 1=8 im] {=2 i=1 iad {mp =t fm1 {=3 =3 {md {=8 =0
1 0.5000 | 0.0604 | o.088 | C.0080 | 0003 | O.085L| 0.0515 [ 0. 7341 0.0010 0.0784 0, 0830 0. 0575 0.05% 1| —010%0 0053 [—0.0031 0003 |—0,0003 | —0.000L
1 0 o729 | .05m3| .08y | LOedD | L0500 1 . 0852 .0028 L0711 ) L0603 L0582 3 —.0040| -—.0127 | —.009L | -.0013 | —.0007 —.0004
3 0 0617 | .osea| .oseo | L084d | L0808 ) L0481 3 . 0380 0863 .0912 . N L4 3 0170| —.008 | —.0023 | —.0015 | —om9l —.
.3 0 L0845 | L0488 | L0480 | LO4TO | 04N | L0430 3 L0101 L0474 N L (402 L0448 4 L0106 o0l | —.0m8 | —.0013 | — -
4 0 L0064 | .0248 | .03L| .m7TR| 00| LOED 4 | —.0006 0100 . 0303 , (380 .77 L0381 5 .ooL3 L0047 0005 | —.0008 | —.0M8] —
8 0 |—o012| .o001| .o200| L0381 G| .0ME 5 | —.o0%0 0034 . 0L5) N7 L0478 L0301 6 —. 0037 . 00X L0019 L0004 | --.000L [ —, 0008
o 0 | —.000| .0006| .00B5| .OLE&| .00 | .0298 6| —0008 | —. o018 . 0048 .01 o178 L0215 7 —.003 . 0008 L0018 L0010 + 0004 . 001
T 0 | —0000]|— 0018 | .ooes| o118 | L0148 7 0001 | —.00m | — . . 013 8 —.0008| —. 0000 . 0008 L0011 . 0007 . 0003
B 0 |- - —.0003 [ .0008 | .o0d3| L0077 8 0062 | —.0018 | —.0038 | —.0010 0023 . 0001 2 L0003 | ~.001C | —.0001 . 0008 . 0007 . 0004
9 0 | —-.0000| — 0014 | —. 0030 | —.0O25 | —. L0031 9 (0000 | —.0008 | —.0028 | —.0R9 [ — 0010 . 0008 10 L0004 | -~ - . 0001 . 0004 + 0004
10 0 | ~—.000 | —.0028 | —.0035 | —. 0033 | —. 0018 10 | —o0002 | —o0004 | —o0017 | —.0001 | —.0085 | — 0008 1 . 0002 0000 | —.0008 | -—.0003 . 0001 , 000
u 0 | —.0004| — —.0018 | —,0024 | —.0043 | —. 0040 1| —o03 | —0005 | —o00ls | — 0097 | —.0020 | — 0048 12 L0000 L0001 | —.002 | —.0004 | —.0001 . 0001
13 0 | — 0005 | —. 0008 | — 00L6 | —.0099 | —.0043 | —. 0040 3| —0003 | —0007 | —00 | — —-.000 | —.000 13 —. 0001 0001 .0000 | —.0008 | —.0008| —.Q00L
13 0 |- —.0010 | —. 0015 | —. 008 | —,0038 | —.0080 3| —co0d | —0008 [ —o018 | —000 | —0@L | —.004 14 . 0000 .CO00 0001 | —.0001 | —.0003]| —.
14 0 | —.0008 | — 0012 | —. 0016 | — 00%3 | —. 0034 | —. 0047 4 | —o00d | —0000 | —O0L4 | —0020 | —.0030 | ~. 0041 15 . 0000 . 0000 . 0001 L0000 | —o001| —.
15 ¢ | —.0008 | —.00a8 | — 0018 | —. —. 0084 | —, 0048 5| —0008 | — — 0015 | —.0031 | —.008 | —.0H8 18 . 300 . 0000 . L0000 L0000 [ —. 0001
18 0 |—.0008 [ —.0018 | — 0010 —, —, 003 | —, 01 10 | —oo0s | —om0 | —0018 | —0028 | —.0028 | —.0030 17 . 0000 . (0000 . 0000 . 0000 L0000 [ —.0001
17 0 | --.0007 [ —.0018 | — — —. 0032 | —.00%9 17 | —ooos | —.o0010 | —0017 | —.0022 | —.0m9 | —.0@0 18 . 0000 0000 . 0000 . 0000 + 6000 . 0000
13 ¢ | —.0007 | —.0013 | —. 0020 | —, —.0032 | —.0030 18 | —o0% | —0010 | —0017 | —.O0WM | —.0030 | —.0036
Bhoatr flow, ¢4, at station—
8hear flow, ayL, af station— Shear flow, qu L, at statlon— j
! ! fmp fml {m3 {=3 i=d j=b
{=0 fm1 im3 =3 =4 =B = {m1 =2 1=3 =g fmp
0 0. 834 0.0787 | —0.0002 0. G020 0. Q000 0. 0005
¢ 0. 2048 0. 0084 0.0088 | 0.0088 . 00u0 0. 0018 0 0.9789 0. 0043 0. 0031 0. 0087 0. 0032 0002 1 LR | —. 0804 0070 . 0008 . 0004
1 . OBZ8 . 0488 L0184 L0l L0073 L0062 1 L0535 . 0080 i L0148 . 0O . 0002 3 4| | —.0218 [ — 008 . 0001 L0001 . 0008
3 610 0440 . 0287 L0160 L0109 .78 | L0004 o413 . a0 .0203 .01m .00 3 LQ148 o010 | —.0061 | —.008 | —.0008 | —.00m2
3 | —00H .8 i s L0170 L0138 L0083 1| —.007 L0129 L0344 001 L0140 .0108 4| —om L0008 | —0m | -, —0000 [ —.00M
4| —.00% 0034 L0141 L0140 .o118 . 0003 i | —oms | —.0® .0l 0144 L0128 L0104 5| —om7 .om 0020 | —0010 | —.o0m | —. 0008
5 | —.006 | —.0000 . . 0088 0077 5 | —.0058 | —.00&3 | —. 0018 . 0001 . 0084 L0081 s | —ood . 0004 L0031 L0008 | —.0003 | —.0004
8| — -0 [ - 0011 .00 0048 8 | —o0M3 | —.0088 | —.0078 | —.0018 .ooa7 <0046 7 00 | —.0m L0018 L0014 0003 | —.0001
v | - —.00%0 | -, - -, 0008 .0o1a 7 | =004 | —.0083 | — —0054 | —.om4 N 8 0015 | —.0020 . 0000 L0011 L0007 . o0
s | —o8 | —o00 | -, —.0073 | —.0045 | —.0023 8 | —OM8 | —0048 | — 0074 | —0080 [ —.00680 | —. 0034 9 L0009 | —.0007 | —.0008 L0004 L0007 . D004
9 | —.0045 | —.0048 | —. — 0076 | —.0008 | —.0047 ¢ | —.0M8 | —.004% | —.0088 | —007T4 | —.0073 | - 10 . 0001 L0002 | —.0008 | —. 0003 .0003 . 0004
10 | —.0043 | —0040 | —.0061 | —.008 | —.00G0 | —.QOOL 10 | — 0644 | —.0041 | —.004 | —.005% | —.0000 | —. 000 i | —.0003 L0004 | —.0004 | —.0005 . 0000 i
1| -0 | —o0y | — —.0081 | —.0061 | —.0063 u | - —008 | —.0037 | —.0048 | —.00& | —.0C0 12 | —.00m . 0003 L0000 | —.0004 | —.000% . 0000
13 | —oo34 | —0083 | —.0@m3 | —0M8 | —. 0048 | —.0084 i 3 —.0084 | —.008 | —00 | —0M8 | —.00R 13 . 0000 L0000 0002 | —.0002 | —.0003 | - 000L
1| —om | —om | - —.0028 | —.0038 | —.0042 18| - —00) | —.0m8 | —0m7 | —.00L | —.0088 14 . 0000 . 0000 . 0001 L0008 | —.0002 | —.0002
| —om | —wz | - —.00l | —0m4 | —.00M | - —00%3 | —.0038 | —o003® | —.o0022 | —.O0028 15 L0000 | —.0001 . 0000 L0001 L0000 | ~.000L
15 | —o008 | —.00lT | —.0017 | —.0005 | —.0016 | —.001D 5 | —.0017 | —.0018 | —.0017 | —. 0016 | —. 0018 | —.00L7 18 . 0000 . 0000 . 0000 . 0000 L0000 . 0000
16 | —0010 | —.00 —.0010 | —.0010 | —.000¢ | —.00I0 18| —ooi0 | —.0010 | —.0m0 | —0010 | —.0009 | —. 0000 17 L0000 . 0000 L 0000 0000 L0000 . 0000
7| —.03 | —. — —-.0003 | —0003 | —.00M 17 | 0004 [ —.0003 | —. — —0003 | —.00m 18 . 0000 . 0000 . 0000 L0000 L0000 L0000
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{a)

Concentrated portur;b;tlop 1

TABLE 22.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

gu.d on stringer =0 at

[B=30; C=3X10% m=38)

(b) Distributed perturbation lcad on stringer j=0

(¢) Bhear perturbation load about shear panel (0,0)

Stringor kood, po/L, ot station—

g - between rings i==0 and fm=]
Btringer 104, p4g, at station— Stringor load, py, at statlon—
] J
=0 i=1 fm3 {m] imd {=5 {=g fm=] iml =3 fumyd (L] imB
0 0.5000 | 01690 | 0.1020 | 0.0784 | 0.0608 | 0.0000 | 0.0857 0 0. 2002 0.1200 0.0587 0.0718 0,007 0. DEa0
1 0 L1003 . (800 Ry 0834 . 08B0 . OHE 1 . 00E8 .08 L0787 L0070 . 0003 , 0853
2 ¢ 3 055 053 . 0852 L0824 . 08 2 M2 . 0838 L0087 . OBa3 0837 . D508
3 ¢ .01 258 LM O L0443 0436 8 . 0091 L0183 L0308 L0437 OB 0440
4 ¢ (73 . 0108 L0289 . 0330 . 0350 . 0487 4 . 028 L0138 .02 . 0300 0343 L0358
5 0 . 0018 . 0090 .0168 .0223 . 0258 0378 5 L0003 . 0083 .0L30 .0197 M3 0T74
[} 0 —, 0002 (0% . 0083 0133 .01 . 0107 1] - 0010 . 0ol L0108 0155 L0191
7 0 ~. 0008 | —.0001 . 00d7 . 0008 L0127 7 - —, 0004 0012 .05 . 0083 0118
3 0 —, 0008 { —, QOL1 | —. 0003 Q018 0044 .00 3 —~, 0Q0L =, 0000 —. 0000 . 000G L0031 0058
9 0 —. 0008 | —.0013 | —. Q017 | —. Q010 . 0007 L0037 |4 -, 001 --. 0003 —. 0018 —. 0014 -, 0003 014
10 [ —. 0008 | —.0011 { —. - 0023 | ~, 0018 | —, 000 10 —. DL -, 0007 —. 0016 ~, 0052 -, 002 -, 0014
1L 0 —.0004 { —.00 —. 001 | =, 0028 | —, 0008 | —, 0023 11 —. 0003 ~—. QLG —. 0014 - (G4 -, 0030 -, 3L
13 0 —.0004 { —. 0010 | —, 0018 | —. 0028 | —. 0084 | —, 0038 12 —. 0003 —. 0007 —. 0014 -, 00E3 -, 0032 —. sy
13 ] —. 0008 { =, 0010 | —, 0017 | —. 0037 | —.0035 | —, 0041 13 —. 0003 ~. 0008 -, 0014 —. 022 ~—. 0022 —. M1
14 1] —.0008 | —.0011 | ~,0018 | —, 0028 | —, 0038 | —. 0044 14 —. 0003 -, 0009 —. 0014 —. 0033 —, 0031 —. 041
15 0 —.0008 | —.0013 | ~, 0018 [ —, 0028 | —, 008 | —, 0045 15 —. 0003 -, 0000 —. Q015 —. 0022 —. 000 —. 3y
10 1] —.0007 | =.0013 | —~, 0019 | —, 0028 | —. 0038 | —. 048 18 —. 0003 -, 0010 -. 018 —. 0028 —. 00%0 —. 0038
17 1] -, 0007 | —. 0013 | —. —, 0028 | —.0035 | —.0048 17 -, 0003 —. 0010 —. 0017 —.0023 —. 0030 -, 0037
18 0 =.0007 | —. 0014 | —.0020 | —. 0020 | —. 0025 | —, OMS 18 -, 0003 —. 010 —. 0017 -. 0023 —. 0030 —. 0037
Bhwar flow, gL, at station— Sheur flow, goL, at abation—
J J
im fml {m2 {=3 =i fmg {0 jml Img i=3 f=i i=8
[ Q. 1608 0, 0334 0.0113 0. 0050 0.0033 0. 0031 0 0, 2038 0 0533 0. 0204 w0084 0. Q44 0, 0029
1 . 0853 177 O34 0143 . 00B7 . 0080 1 . 0603 . 0580 . 0383 L0185 L0110 L0079
H @ L 0F 0254 0178 0116 . 0084 2 0178 . 0300 . 0283 214 L0180 Nt
3 » (B0 .Q103 L0184 L0180 , 0118 D081 3 -, Q003 .0108 . 0160 L0173 0143 QL2
4 —. 0043 0040 . 0008 oL . 0080 + 0084 4 —. 0058 —. 0002 L0074 L0107 . 0108 0080
[ - —. 0033 . 0022 L0034 . 0063 L U084 & —. 030 —., 00&2 -, 0004 0040 . . 006G
[} - —. 0063 —. 0031 . 0003 .00 , D09 -] —. 0053 ~, 0020 - 48 —. 0013 L0014 . 0030
7 - —. 0068 —. 0080 ~. 0035 -—. D005 L 0009 7 —. 048 —~. 0003 -, 0080 —, OHY —, 023 =~
-] —. 0048 —, 0002 -, 0067 —. 0088 -, 0033 —. 0016 8 —. (6 —. 0045 —. 0038 —. 08 —. 0048 —~. 0031
9 —~. 0048 —, 0062 - —, 0083 —. 0049 —. 003 0 —. 0015 —. 048 . 0058 —. 0084 —. 00w -~ 0049
10 —~. 0043 —, 044 - —. 0080 —. 0030 —. 0048 10 —. 0043 —. (42 —, Q49 —. 0057 —. 000 —. 0053
11 -~ 003 —. 0038 -, 0H4 —. 0l —., D0s0 —. 0083 11 -, 0030 —. (3 -, 0041 —. 0048 —. 0054 —. 0085
12 -, 0 -, 083 - —. 0L -, 008 —. 002 12 —, O34 —, 004 —. 003 —~. 0038 - -
13 -, 0020 -, 0028 —. 03 —. 0023 —. 042 —, 0046 1 —. 00 —., 0020 —. 0098 ~—~. (030 - -, 000
14 -, 03 -, 0023 —, 023 —. 0028 —. 00X} - 14 —. 0023 —, 003 —. 0022 ~. 02 —, (028 -, 0020
15 - 0017 -, 0017 —. 0010 —. 0010 —. 0022 - 16 —. 0017 -, 0017 —. 0018 —. 0016 —, 0017 -, 020
18 —, 0010 —. 0010 ~. 0010 —. 0000 —. 0013 -, 0017 18 —. 0010 —. 0010 —. 0010 -, 0010 -, (010 —. 0011
17 -, 0003 - —, 0B —. 0003 ~, 004 = 0008 17 —. 0004 —. 0003 —. 0003 -, 0003 -, 0003 —. 0004

J
{=1 i=3 1=} fmd 1=8 {=8
1 | —0 2098 | —0.0317 | —0.007H | —C.0029 | —0.0014 | —0,0008
] —. 0047 —. 0276 -, 0181 —. 0008 -, 004 —. @20
3 0241 -, 0061 —, 0080 —. 0058 -, 08 —. 0025
4 0184 0057 -, 0018 —. 0031 -, Q3 —. DOz
5 . 00N . 0030 . O -, 0002 —. 0012 —. 0014
8 -. 000d 058 . OH1 0018 2 0003 —. 0003
7 —. 007 o3 . 0038 N , 0014 . 0008
8 —. 0018 -, 0003 . 00do L] . L
? —. 010 —. 0014 . 0006 0016 L0010 . 013
10 0000 - —. 0003 0005 . 0010 . 0011
11 . 0004 —. 000e —. 0000 - . 0004 . 0007
12 Ui - —, 0008 - -, 0n1 . 00
13 . 0001 0001 -, 0003 -, —. 000t ~—. 0001
14 . 0000 0001 ~, 0003 - —. 0008 —. 0003
15 —. (01 . 0001 . 0000 - —. Q004 —. 0004
18 . 0000 0000 , 0001 —. 0001 —. R —. 0004
17 . 0000 0000 . 0001 . 0000 —. 0008 —. 002
18 . 0000 0000 0000 . D000 » 0000 -, 0001
Bhoar flowr, ¢g, at station—
7
1m0 {1 i=2 i=3 HT fmg

Q 0. 6887 0. 1984 0. 0250 0. 0087 (. 0040 0. 0023
1 0703 - . 0520 . 0080 . 0087 . 0018
S . 0856 —. (8 - 0L —. 0030 - . 0002
3 0875 —. 000 -, 0005 —, 0063 -, A —.on
4 . OOng 0120 -. 0032 —, 008 - —. 0019
5 -. 0133 0111 . 003 —. 0010 —. 17 —.0018
[ -, 0120 (M7 (48 o014 - —. 0008
7 ~—. 0057 —. 0008 . 0036 0024 . . 0000
8 -, 0004 —. 0031 . 0013 1 L0014 . 0007
] . 0018 —. 008 —, 0000 0011 . 0013 L0010
10 . 0024 —. 0014 —. 0014 . 0001 . 0008 . 0009
11 . 008 —. 0003 —, 0013 ~. 0000 . 0002 . 0008
13 . 0000 0003 —. D007 —. 0008 —. 0003 , 0002
13 —, 0003 . 0004 —. 0002 —. 0000 —, 005 -, 0L
14 —. 0002 . 0003 . 0001 —. 0004 —. 0005 -

13 —. 0001 . 0001 . 000 —. 0001 —. 000 -

1 . 0000 . 0000 0001 . 0001 —, 0001 -

17 . 000l . 0000 0001 Risi-] D000 -

18 . 0001 . 0000 0000 . 0002 0001 ~—. 0001
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TABLE 23.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

(») Concentrated perturbation load on stringer =0 at

[Bm1OKECmIX10% g m30]

(b) Dislributed perturbation load on stringer f=0

ring =0 botweoen rings sm=0 and {m1 (¢) Shear perturbadon lond about shear panel (0,0)
Biringer load, poy, at statbon— Stringor load, fy, at station— Siringer losd, pi/L, ot station—
! J J
{=0 {=l =3 1=3 {=dq f=B {m=f {m] {m3 im3 fmy {=§ =g {=l =3 1=3 i=4 i=5 =0

0 (05000 | 0200 | o.1803 [ 0.11a7 | 0.0380 | 0.0747 ] 0.068 0 0.3531 0. 2032 0,154 0. 0065 0.0811 0.0m0 1| -0 | —0.1174 | —0.0470 | —0,0210 | —0.0102 | —0.0084

1 ] o] L0800 | .OTM | L0080 .0e12 1 L0454 . . L0771 . 08 0838 2 | -0 | —033 | — 0308 [ — 0% —.0142 | —.0004

] 0 O | 050 | L0884 0512 g L0140 0358 L0471 L0817 L0828 0519 3 0229 | —002 | —o0pd | —0100 | — 0060 | — 0078
3 0 01w | Loms | .o3ls | .o3es| &3 3 . 0003 . L0343 NI 0400 4 N , 0050 0004 | —,0081 [ —0044 | —. 0048
4 0 008t | .onz8 | .oo0a| .o2si | Lo2ey o312 i . 0030 0101 .OL7L .03 N 0309 & L0137 , 0100 L0048 0014 | —.0000 | —. 0017

] 0 L0031 . 0128 | .0168 | .0203 1 8 L0013 0054 L0101 .0148 . 0187 ,0318 8 L0047 . , 0060 L0017 L0004

] 0 L0814 | 00D 0074 | 0107 | .0188 Ty} 8 . 0004 L0087 . 0091 0133 . 0151 T | — 0004 . 001 . 0083 0041 . 0028 .0017

7 0 0005 | 0018 L0083 | .0088 0100 7 . 0002 0010 L0027 . 00X L0074 . 0pog g | —.o0as , 0091 L0038 L0031 .00

8 0 L0000 |, 0004 0018 | . LOH7 0084 ] . 0000 . 0009 L0013 i 0 | —.0028 | —.0001 0020 . , 0037 , 0023

v 0 - - . L0007 | L0007 0030 o | —o0001 | —0003 | — 0003 L0003 w1l LR 10 | —o0e | —.0018 0008 L0016 , 0020 , 0020
10 0 - - —.0008 | —.0008 | —, 0003 0 | —o0001 | —.0005 | —0003 | —.0000 | —.0008 . 0000 1 | —000¢ | —0015 | —, 0008 . L0011 , 0014
11 0 - - —. 0014 | —.0017 | =, 0017 | —. 0018 11 | —o002 | —.0000 | —00L1 | —001E | —.0017 | —. 0018 13 0000 | —0018 | —0010 | —. , 0003 + 0008
12 0 -, —.0016 | —.0018 | —. 0023 | —. 0028 | —. 0028 12 | —.0002 | —.0007 | —o013 [ —o0010 | —.0084 | —.00%7 13 L0003 | —0007 | —.0010 | -, - . 0002
13 i - —. 0010 [ —. 0018 | —. 0028 | —. 0031 | — 11 | —-.0003 | —o0008 [ —0014 | —.00R1 | —.0028 | —.00 u 0003 | — 0003 | - 0008 | —, - —. 0002
14 ¢ —.0008 | — 0012 | —. 0010 | —. 0028 | —. —. 0040 4 | —om | —oo0 [ —oms | - — 0030 | —.0037 15 .C00L L0000 [ —.0008 | —0008 | —.0007 | —.0004
5 ¢ —.0008 | — 0013 { —. 0019 | —.00% | — 0028 { — 15 | —o0003 | —0000 | —0018 | —, — 0021 | —.00% 10 . 0000 0001 | —.0003 | —.0008 | —.0006 | —.0005
16 ¢ —.0007 | — 0013 | —. - | —oms | — 16 | —o03 | —0010 | —0010 | — — 0Bl | —, 0040 17 . 0000 0001 | —.0001 | —.0004 | —.0004 | —.0003
17 0 —.0007 | — 0014 | —. 0020 | —. 0028 | —. 0038 | — 0048 17 | =003 { —0010 | —0017 | -, —. 0032 | — 0040 18 . 0000 L0000 | —.0001 | —.0008 | —.000L
18 0 —.0007 | —, 0014 | —. 0020 | — 0028 | —. 000 | —. 0048 18 | —o03 | —o010 | —o0017 | —, —. 0032 | —, 0040

8hear flow, g4, at séatlon—
Shear Oow, goLl, at stathor— Bhoar Oow, ¢4 L, at statlon— 4
! ] {m f=1 t=3g {m3 - {maB
teap =1 =g i=3 fumiq fmb i=0 =1 1= =3 f=i {=5
0 C. 4878 0.1%91 0073 00140 0. 00%

0 0. 1900 0. 0604 0.023 0. 0120 0. 0044 0 0, 1368 0.0800 0. 0349 0. 0100 0. 0053 0. 0055 1 L1008 | —.0001 | —.0118 . 0008 . .03
1 . 4ET 0281 .0 L0137 . 0098 1 L0430 L0433 L0334 L0536 0184 L0116 2 L1002 | —.0t90 | —01756 | —.0087 | —00% | —.0015
] L0193 . 0208 L0172 .01% L0110 3 , 0180 .0218 .18 L0100 0188 D134 3 0093 | —0028 | — —.0078 | —.0062 | —.0033
3 . 0080 0114 .0138 L0154 o111 N 1 , 0058 L0094 0113 L01%7 0118 L0104 " .0313 L0108 | =002 [ —0043 | —003 | -0
4 L0003 . 0084 L0074 073 4 | — 0004 . 0022 . 0084 L0070 L0074 5 | —.0M3 L0130 oo | —.00m | —.00% | —.0081
& | —o028 | — 0007 L0018 .00 L0041 L0044 5 | —oml | —.0019 . 0005 . 0023 0037 L0043 8 | —.0137 N 0052 L0016 | —.0001 | --.0008
g | —0042 | — 004 | —.0017 | —.0001 L 0010 . 0018 g | —oe | —o0m9 | —0020 | —.0000 0008 L0014 7| —.01B N 0080 L0028 012 . 0003
7 | —0040 | —0047 | —.00%7 | —.0065 | —.0014 | —.0005 7 | —0048 | — 0048 | —.0043 [ —.0L { —.0020 [ — 0009 8 | —007m | —0W7 00x3 000 L0019 L0010
8| — —. 0081 | —.0M8 | —.0M0 | —.0031L | —.0048 8 | —.0048 | —.0040 | —.0080 | —.0044 | —.om4 [ —o0027 g | —omm | —.0ml 0013 .00x3 L0019 L0014
6| —o0d5 | —o0d9 | 0081 | —. —.0043 | —.0035 9 | —.0M4 [ —.OMT | —0080 | —O00 [ — o048 | —0mS 10 Loo02 [ —-.om4 | — L0011 018 . 0013
10 | —od2 | —0H5 | —009 | —.0040 | —.OME | —. 10 | —.0042 | —0048 | —0M7 | —008@ | —OMS | — 0044 1 .00l | —.0025 | — 0014 L0001 . L0010
11| —oas | —00%0 | —.0044 | —.0M8 | —.0HS | —.0044 11 | —o08 | —0030 | —.0M2 | —.0045 | — 0048 | —.00MB 1 L0013 | —.0013 | —.0016 | —.000@ . 0002 . 0000
3| —o034 | —ooss | — —.040 | —.042 | —0042 12 | —0034 | —ooMd | —02% | —003 | —O0041 | —.0Ma i3 L0007 | —.0003 | —o0013 | —o0009 | —. 0003 L0003
1| —poee | —o00% | —oo8l | —.004 | —0m8 | —.0037 13 | —omw | —o00® | —o00d | —o03 | —0035 | —.0037 14 .00 L0002 | — —.00m | —00s | —o0m
M| —oom |~z | — -0 | —.0m8 | —.0m0 4| —0na | — -3 | - —-.0017 | —.00%0 15 | —.0001 L0004 | —o0o3 | —o000¢ | —.0008 | —.0004
1| —o017 | —o0l7 | —0017 | —.0018 | —.0080 | —.00%2 15 | —o00l7 | —0017 | —0017 | —0018 | —.0018 | —.002L 18 | —o00L . 0003 001 | —.000% | —o0m¢ | —.0m8
6 | —0010 | —0010 | —oO010 | —.00LL | —0013 | —.00M4 18 | —o0010 | —0010 | —00K | —.0010 | —.0012 | —. 0013 17 | —.oo00t . 0003 . —.0001 | ~.0005 | —.0007
17 | —0008 | —0003 | — —000{ | —, - 17 | —o0003 | —0003 | —0003 | — 0004 | —00D4 | — 00D 13 | — o0 L0001 0004 .0000 | —.o0008 | —.0007
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TABLE 24 —LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[B=300; O=2X10% m=25]

(») Concentrated perturbation load on stringer j=0 at (b) Dist-ributed pertm'ba.tion lond on stringer j=0
ring 1=0 tweon rings 1=0 and =1 {0) Bhear perturbation load about shear panel (0,0)
Sirjoger lond, py, at statlon— Btringsr kad, pyj, at station— Stringor Jood, pa/L, ot statlon—
1 ] ]
=0 =1 1=3 =3 1mq {mB =i fml {m2 imy {4 {=5 =0 =1 =3 =3 i=d i=§ i=6
) 0.5000 | 0.33¢8 | o834 | 01776 013000 ol | Q008 0 0. 4118 0. 2337 0. 2067 0. 1560 0. 1284 0. 1044 1| —0ame | —0.9180 | —0L1207 | —a 076t | —0. 45D | —o. 0287
1 a L0518 | .OTE3| .080l| .0S00] .oT70| .OTZ% 1 .03 L0042 o776 . D804 o788 L0780 g | —oom | —. — 0400 | =087 | —0810 | — 0251
1 0 J0l67 | L0283 .oE2| .31 .odAT| o488 - - 0630 .o -03% LCHO4 L CHAL itrd A ola | —o00d4 | — 0038 | —o018 | — 0130 | — o019
] a L0070 | .Ol47 | L0208 | L0268 | .08 | L0338 3 . 0038 o1 L0170 .o .0%70 L0313 " 0191 0078 (0018 | —o017 [ — o028 | — 00SL
i 0 L0044 | .008Q | L0131 | .0lf9{ .0%02| .0£%0 4 L0021 . 0087 .011D L0150 L0186 L0216 5 0147 L 0007 . 0056 O L0008 | —, 0008
6 0 0067 | o0&y | Lofls 014l 0188 s . 0013 L0043 L0072 L8101 L0120 . 0154 a - 0000 . 0085 L0044 , 08 . 0015
] 0 0016 0030 | . 0063 0070 0118 4 . 0006 . 008 - 0047 . 0068 . 0089 L0109 7 0037 L0070 L0003 L0049 . 007 , 0027
7 0 0009 o2 | .00 0082 | . 007 7 . 0004 . 0015 L 008 L O0H4 L0040 0075 8 000 L0040 L0051 N7 L0030 L0033
8 0 0005 0012 | .oogl 0031 0042 0064 8 . 0008 - 0008 - 0010 . 0090 . 0037 L0048 0| —.00l8 L0038 . 0037 .00 . 0035 . 0031
v 0 0002 o5 | .00l | . 000 0023 ) . 0001 . 0003 L0007 L0013 L0019 007 0| - L0008 .00 . L 00 . 0038
10 0 . 0000 0000 | L0001 | .O0004 0007 0012 10 L0000 | —. 0001 . 0000 . 0002 . 0005 L 0G09 i | —o0017 | — 0007 L0009 L0017 L0021 . 0028
1 0 | —0003| — 0004 | —~. 0006 | — 0008 | — 0005 | — 0004 U | —ool | —ooad | —o00s | —o000 | —0008 | —. 00 12 | —.001 | —.0018 | —.000L . 0007 L0013 L0017
11 0 | — 0008 — 0007 | — 0010 | — 00| — 0018 | — 001G 12| —0oo0 | —oo0s [ —o00 | —om3 | —o004 | ~.0018 13 | —.0008 | —.0013 | —. 0007 . . 0008
13 0 | — 00| — 0000 | — 0014 | — 0018 | — - 13| —oo@ | —o00r [ —ooi | —ome | — om0 | —om3 i L0000 | —.o011 | —0mo | - 0005 - 0001 0000
4 0 | —0005 | — 001l | — Q00 | —. 0043 | — 0027 | — 0042 W | =008 | —oo0s [ —oms | —omg | — —. 0020 18 L0008 | —.0008 | —0010 | --.0007 | —.000@ 0003
18 0 | — o008 | — 0013 | — —. 003 | —. 0081 | —, 0037 —0008 | —0000 | —o0015 | - - —. 0034 16 08 | —0008 | —0008 | —.0007 | —. 0002 0001
18 0 | — 0008 | — 0013 | — 0010 [ — 0030 [ — 0033 | —. 0040 6§ —0008 | — 0000 | —o00 | —, - —. 0027 17 L0002 | —.0008 | —-.0008 | — 0008 | —.0003 0000
17 0 | —0007 | — 0013 | — 0020 | — 0097 | — 0036 | — 0042 IT | —0008 | — 0010 | — o018 [ — —. 0031 { —.0038 18 0001 | —.0001 | --.0003 | —.0002 | —.0001 0000
18 0 | — o007 | — 0013 | — 0020 | — 0026 | —. 00353 | —. 0043 B | —0003 | —0010 [ —0017 [ — — 0081 | —.0030
Shoar flow, gy, it station—
Bhoar flow, gL, at station— Shear flow, 241, at stution— ]
i J 1=0 i=1 {m3 1= 1=4 1=6
=0 =1 img =2 i =5 =0 =1 =1 1=3 im4 img
0 . 3601 0. 1038 0. 0688 00437 0. 0282 0. 0187
0 0. 0810 00402 | 0.0804 0. 0195 0. 0127 0.0038 0 00884 | 0.0640 | 0.0200 0. 044 0.0158 00106 1 L1106 | —.067 | —.0014 | = —. 0013 L0014
1 .ot N T L0157 L0128 1 .08 .0200 . 0287 . 0318 L0178 . 0l41 2 170 | —0m81 | —.oes | —.0108 | —007 | -
2 o141 L0161 . 0146 L0135 Wit . 0107 2 ol .0148 L0149 L0141 L0120 -0113 3 08 | —oods | —.008 | —.00T8 | —.0080 | ~.00M8
3 . 6080 . 0083 . 0085 . 0088 .0077 3 . 0074 L0083 . 0038 L0084 . 0080 4 .04 w0 | —00M | —.003 | —.a7 | — o
4 .00 . 0035 L0043 . 0048 . 0040 L0040 4 0010 . 0028 . 0039 . 0048 0048 . 0049 5 L0120 L0119 L0010 | —.0000 | ~.0017 [ ~. 0040
5| — 0005 - 0004 L0013 019 on . 0035 5 | —.0007 . 0000 . 000 L0018 ol . 00M 6 | —. 0048 oLy L0044 0012 | —.0001 [ —.0007
g | —~0o8l | —0010 | — o008 | — . 0003 . 0008 8 | —ooz@ | —0010 [ —0013 | —. 0006 . 7 | —.013 . 0053 .00 L0011 . 0003
7 | —o00aL | ~—.003% | ~— 0038 [ —.007 | —0013 | — 0000 7] —oml | —o030 | —o0m20 | —o00 [ —o0015 | —. 0011 8 | —.01% 0040 . 0048 . 0030 L0018 L0010
§ | —0035 | —0088 | ~0032 | —00% | —O0M | —0020 8] —omx | —o0038 | — 004 | —.00% | —0m8 | —00n 0 | —. 008 0001 . 005s . 0028 . 0011 L0014
9| —003 | —.0088 | —~ 0087 | —00M | —.0031 | —.0028 0! —0037 | —0038 | —.0038 | —003 | —0032 | — 00%0 0 | —.0084 | —. 00 0018 0o .00
10 | —0037 | —.003 | ~.0088 | —.0037 | —.0038 | —. 0088 T — 0028 | —.0028 | —.0088 | —o00%8 | — 004 11 | —.00%0 | —.003¢ |, .0000 0014 L0016 0014
T —.00% | —.0007 | —.003 | —.0038 | —.0034 11 | —omi | —ome | —00%7 | —.0037 | —.00R8 | —,003¢ 13 Lo00g | —.0033 | ‘= 0010 0005 L0010 0010
12 | —o003l | —.0082 | —.0034 | —.0034 | —.O00%d4 | —.0033 13 ] —o@mL | —om3 | —o00% | —o0034 | —.00B¢ | —. 0082 1 L0011 | —. 0025 | —.0015 | —. 0009 . 0004
13| - —. 0028 | —.00® | —0®D | —.000 | —.00%0 -0y | —omr | —o0E3 | —.0020 | —.0030 | —. 00 i L0011 | —. 004 | —.COIS | —.000B | —.0009 0000
4| —o002 | —002 | —.002 | —.O00M | —0028 | —. 008 M| —0023 | — 002 | — 003 | — 0084 | —.0028 | —.0028 15 L0007 | —.0005 | —.0012 | —.001L | —.0007 | —.0008
15 | —oo1s | —.0016 | —.0017 | —.0018 [ — 0018 | —. 0019 —.0010 | —o018 [ —o0i7 | —007 | —0018 | —. 0018 18 L0009 o003 | —.0a0d | —.o0g [ —.0011 | —
6 | —o0w0 | —. 00 —.0010 | —0011 | —001l | —.c012 18 | —0010 | —.0010 | —0010 | —.00il | —.001l | —.00H 17 | —.0001 0000 [ —.0006 | —003 | —.0018 | —.0001
| —ood | —0003 | —.00M | —00M | — —. 0004 74 - —.0008 | —.0003 | — — 0004 | —.0004 18 | —.0003 0007 | —.0004 | —00d3 | — 0014 L0012
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TABLE 25.—LOAD DISTRIBUTION DUL TO A UNIT PERTURBATION LOAD

[B=1,000; Cm210% me= ]

(4114}

(a) Ooncontrated porturbation loed on atringer j=0 ab (b) Distributed perturbation load on stringer =0
ring §m=0 betwesn rings +=0 and i=1 (o) Shear porturbation load about shear panol (0,0)
Btringor lond, 5y, et station— Stdingor boad, pyy, at statlon— - Biringrr load, poyf L, ot station—
J J J
=0 =1 fm2 im3 =t =5 {=G =1 {m=1 =3 fmd b =0 =1 =3 1m3 [} {=5 =8
0 | 0.%000| 0.4004 | C.281 | o267 | 0.2l | 01903 | 0.1040 0 0. 4479 0. 3610 0. 2963 02481 0. 2068 0.1780 1 | 0406 | —0.31%8 | —0.9340 | —0.1748 | —0.1303 | —0.09%0
1 0 LOX5 | L0838 | .0601 | .o7e8| .oma| . 1 L0174 . 0437 L0803 L0701 . o788 . 0781 9 | —o0m0 | —0208 | —0372 | —.0dd | —.0419 | —.0403
3 0 L0088 | .o1ss | L0334 | .om3| .oMl| .CSE0 3 .0042 0128 L0200 L0284 L0318 . 0361 3 L0147 L0008 | —.0082 | —.0000 | —.0118 { —.0138
3 0 L0043 | .oo83| .o0l20| .o1s8| .owe8| . z . 0021 L0101 018 L0172 . 0303 4 L0140 - 0001 oom | —o0004 | —002 | —. 0008
4 0 .0098 | .polL oot | .ood | .o | .oLe 4 L0013 0038 . 0003 . 0087 ,0110 .01 5 L0136 L0079 L0048 . 0048 L0014 . 0003
5 0 0017 | .00 00%s | .0000 | .00S8 | .00l & . 0008 L0043 L0080 . .00 @ L0104 L0081 . 0083 . 0043 .00 .00
g ] 0013 | .00%4 | .O03T | .0049 | .c0@l | o7k 0 . 0008 L0018 . 0031 L0043 . 0085 . 00C8 7 . 0080 L0073 . DOEO L0047 . 038 . 0031
7 0 0008 | L0017 L0034 [ Loc4d | .o0m 7 . 0004 . L0071 <00 . 0040 L0040 8 . 0037 . 0050 L0064 L Q47 L0041 . 0036
8 0 0008 | .pall 0017 | .00 | .0G30 | .0097 8 . 0003 L0014 L0021 0047 .00 ] L0013 L0043 . 0045 L0043 . 0040 L0037
9 0 0003 | .0008 0010 [ -001d | .0018 | 0023 9 . 0001 . 0005 . 0008 .0012 L0017 il 0 | — 0004 T o L0430 .03 . 007 . 0Ny
10 0 000l | .0003 L0008 { .000R | .00IL 10 L0001 0002 L0003 . . 0003 0016 i | —.0013 L0013 i . 003 L0033 L0033
1 0 0000 | .0000 | —.000L| .0000 | .0000| .0O0L 1 . —.000L | — 0001 0000 . 0000 L 0001 13 | —.0018 . L0015 L0023 . 0047 . 0030
1 0 | —0008 | —.0003 | — 0005 | — 0006 | — 0007 | — 0008 12 | =000 | —0003 | — —.0006 | —.0000 | —. 0007 13 | —0013 | —. 0008 L0007 L0016 i) . 0035
1 0 | —.0003 [ —.0008 | —.0003 | — 0010 | — 0O0L3 | —. O0LE 13 | —000L | —.00M4 | —.0007 | —0010 [ —.0019 { —. 00L4 4 | —0010 | —.0000 . 0001 L0011 L0017 L 000
14 0 | —0004 [ —0007 | —.001L | —. 0015 | —. 0018 | —, 4 | 0003 [ —.0008 | —. ~ 0018 | —.008 [ — 002 15 | —o0008 | —o010 [ —.0003 . 0008 . 0012 0016
18 0 | —0004 | —.0008 | —. 0023 | — 0018 | —. 0023 | — 0028 15 | ~.0003 | —.0007 | —.001L | ~.00156 | —.0020 | —.003 14| —0003 | —0000 [ —. 0002 0003 L0003 .oo11
18 0 | —0006 | —.0010 | —.0015 | —. 0020 | —. 0035 | —. 18 | ~0003 | —0007 [ — —-0017 | —.003 | —.007 7| —o00l | —0008 [ — 0001 . 0004 .
17 0 | —.0006 | —0010 | —.0010 | —. 0081 | —. 0020 | —, 0031 17 | —0008 | —0008 [ — 0015 | ~ 0018 | —0024 | —.00M 1 000 | —.000 [ —.0001 0000 . 0001 . 0002
18 0 | —0006! —00Ll | —.0010 | —. 0L | —. 0007 | — 18 | —0008 | —0008 | — ~.001 | —.0024 | —.D0R0
Bhear fiow, ¢i, ot station—
Bhenr flow, gud, et stothon— Bhear fow, guL, at statlon— i
J 1 1=0 =1 i=2 1=3 {mg jmB
{mp (=1 =3 im3 =4 =5 im0 i=1 =1 =3 =4 =B
0 0. 2680 0.0880 0. 0500 0. {485 0. 0383 0. 0288
0 0198 0. 0319 0.0L00 0.0133 0 0.0831 o 00229 0. 0251 00183 0.0140 1 07 | —.0d88 | —.om8 | —.013 | —.0078 | —008
1 L0173 0168 o1 L0148 . 0131 .0L18 1 L0173 L0173 . 0164 L0152 L0138 0138 1 148 | —01%0 | —.o1al | ~.0001 | — —. 0054
2 . 0059 L0033 3 . 0087 . 0080 N . 0083 . 085 L 0051 3 mm | - - —~. 0054 | —.0048 | —. 0038
3 L0048 0040 0080 0081 . 0050 0080 3 . 0045 L0048 . 0050 L0061 L o061 . 0050 4 L0509 L0030 | —00% | —.0m3 | — —. 00
4 - 0020 00 0036 . 0028 4 L0020 L0022 L0023 L0027 . 008 . 00%8 5 .03%8 . oo | —.0008 | —po12 | —.0014
5 L0003 . 0008 L0002 L0010 L0011 0013 5 .0003 . 0005 . 0008 L0010 .oo11 00l2 4 .0118 .0100 . 0030 . —.000L | —. 0008
8| - - - —.0002 | —. 0001 L0000 8 | —o | —aw7 | — —.0003 | —.D00L 0000 7 | —.00% . L0044 L0019 . 0003 L0002
7| =001 | =006 | =008 | =001l | —0010 | — 7 | —0017 | —om8 | —.0014 | —.0012 | —om1 [ —.p00 g | —.0003 . 0083 L0048 .0028 L0014 L0007
8| - -0 | =009 | —o0u8 | —0016 | —.0018 8| —0022 | —00sL | —o00m | —0008 [ —.0017 [ —.0018 g | —.ou7 . 0081 0048 0020 L0018 -0010
9] - - —0083 | —o00m2 | —001 | — 9| —.00M | —.0024 | —.0024 | —.00R | —.00BL | — 10 | —oums L0020 L0037 ooy 0018 L0011
10 | —0028 | —o0o28 | —o005 | —0m | —0033 | —00R 10 | —.0m8 | —.0028 | —.0025 | — 003 | —.0024 | —.0023 i | —.o0%8 | — 0006 L0025 0022 .0018 L0010
1 | —oms { —o00o3s | —0025 | —Om@t | —.0034 | —0023 11 | —.00s | —0028 | —.0035 | — 0026 | —.00 | —.00%3 13 | —.0083 | —.002 .001L 0014 .001L .
1| —om | — —0024 | —.0023 | —o003 | —o0m 13 | —om | —00M | —.00% | —.00M | —.0031 | —.0022 —.0028 | —.000 | —.0001
1] - —002l | —002 | —.0mL [ —om0 | — o020 13 | —000 | —o0m | —.002L | —0031 | ~.0020 | —.0020 14 | —oom | —o0020 | —oo1z | —0004 | —.000L L0001
4 | —om7 | —oolT | —o0m8 | —.0017 | —ooiy | —.o00ir U | —.0017 | —.00l7 | —.0017 | —.0017 | ~.0017 | —.0017 15 L0004 | —ox¢ | —.00%0 | —.0013 | —.0008 [ —.Q00F
15 | —o02 | —opi2 | —0013 | —.0013 | —o001 | —o00L2 1 | —oo1r | —o0013 | —o013 | —00I3 | —.0012 | —.0013 16 0010 | —omo | - —.0010 | —.00Ll | —.oo0e
10 | —o0;8 | —o0008 | —o0008 | —.0003 | —.0008 | —. 16 | —.0008 | —.0008 | —.0008 { —.0008 | ~.0008 | —.0008 17 L0013 | —.0018 | —00% | — —00l4 | —.0008
17 | —0003 | —0002 | —0003 | —.0008 | —.0003 | — 1T | ~.0002 | —0003 | —.0003 | —.0003 | —.0003 | —.0003 18 0013 | —.0014 | —.00230 | —.00M | —.0010 | —. 0008
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TABLE 28.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[Bwf: Cm3X 108 gt = 30]

(n) Concentrated perturbation load on stringer j==0 at (b) Distributed perturbation load on stringer j=0
ring +=10 between rings {=0 and t==1 (e) Bhear perturbation lond about shear panel (0,0)
Stringer load, pa, at station— s Biringor boud, pg, of station— Biringer load, pod L, at shation—
k) J
1=0 =1 I=2 | =3 I=4 1= {8 =1 {m2 {=3 fmdt =5 =6 =1 {=3 i=3 =4 =5 1=8
o |os000 | 01265 | 0.1080 | 00880 [ o.o7Es | 00068 | 008 0 0. 2838 0.1180 0. 0049 0. 0804 0.0717 0.0857 1 | -ooes 0orsz | —como | —0.0005 | —0.0003 | —0.0002
1 0 L0044 | L GR20 [ L0726 | LooA3 ) L0817 1 L1040 1114 . 0880 . 0760 . ] L0188 | —.0120 | —.0025 | —.0018 | —Q00B [ —. 0005
3 0 o7 | L0783 | .0Ws | .00 | .ot00)] L o5m 2 JOH7 0808 L0700 . 0858 of18 2 L0158 0006 | —.og;w | —.0018 | —00L0 | —00OG
3 0 000L | L0548 | L0481 | o480 | Lod01 | L0484 2 | - oI L0418 . 0478 0401 0439 i | —.0008 . 00%& .0008 | —.0008 | —.0006 | —. 0005
4 0 —0085 | .07l | .00 | .0a04 | .08 | .08W 4 1 — 0038 0005 .0163 . 0267 0380 § | —.o038 . 0020 L0024 .00 L0001 | — 00
5 0 —.0018 | —00%0 | .od5 | Lo1% | oy M) 5 00 | —, L0003 . 0000 0168 0220 8 [ —.0007 | — 0018 .03 0012 . 0006 . 0003
] 0 oL | — poaR | — poas 0017 o071 oL [ L0008 | —.0013 | — 0034 | —.0008 04 0P8 7 L0007 | —.0011 | -—.0003 L0007 . 0007 . 0005
7 0 — 0008 | ~.003L | — —.0005 | OO 7 . 0000 000 | —oom | —O03 | —.0010 0012 8 L0003 | —.0001 | —.0007 | —.000L . 0008 . 0004
8 0 —.000L | L0000 | —.001¢ | —. 0031 | — 0034 | — 003L 8 | — 0008 0001 | —.0008 | —. —o | - g | —o000l 0003 | —.0003 | —.000% | —.0001 . 0003
9 0 —.0003 | —. 0001 | —. 0006 | —, —. 0023 | — g | —0001 [ —.0002 | —OO0E | —.00L1 | —.0028 | —. 0038 10 | —.0001 . 0001 L0001 | —.0003 | —.0003 | —.000L
10 0 —0002 [ —, —. 0004 | — 0009 | — 0021 | — 0023 10 | —0001 | —0003 | —0004 | — 0008 [ —0018 | —. 0007 1 . 0000 . 0000 . 0001 L0000 | —.0002 | —.0002
11 0 —.000a | — —.0000 | — 0003 | — 0014 | —. 004 U | —oo0l | —.0003 | —0008 | —o000r | —0010 | —. 008 13 . 0000 . 0000 . 0000 .0001 L0000 | —.0001
13 0 —.0003 | —~, -,0008 | —,0010 | —. 0013 | —. 0018 18 | —.0001 | — 004 | —.0007 | —0000 | —.00 —. DOLS 1 . 0000 . 0000 ~0000 . 0000 0000 0000
13 0 —.0003 | ~, =, 0009 | —.0013 | — 0014 | —. 0017 13 | —0003 | —0004 | — 0008 | — 001 | —0013 | —. 008 14 . 0000 . 0000 L0000 . 0000 . 0000 . 0000
14 0 —.0003 | -, —.0010 | —. 013 —.gsig —.0018 M| —~o00m | —0005 | —o0008 | —0018 | — 0016 | —. 0018 15 . 0000 . 0000 .0000 . 0000 . 0000 . 0000
16 0 —0003 | -, — 0010 [ —"oa1¢ | — — 00aL 15 | —0008 | ~.0006 | —o0000 | —o0012 | — 0018 | — 0010 18 . 0000 . 0000 L0000 . 0000 . 0000 . 0000
18 0 — 0004 | — 0007 [ — 0011 | — o015 | — 0018 | — Dos3 16 | —000% | ~.0008 | —0000 | — 0013 | —0018 | — 0020 17 . 0000 . 0000 L0000 . 0000 . 0000 -0000
17 0 —.0004 | —. 0007 [ —.0011 | —.0018 | —. 0010 | —. 17 | —0008 | — 0006 | —oo00 | —o013 | —o017 | — 18 o000 . 0000 L0000 . 0000 . 0000 -00C0
18 0 —.0004 | — 0008 | —~ —.0018 | —, 0010 | — 0083 18| - - — 000 | — o0 | —o0r7 | — o003t
Bhear flow, gy, ot etatlon—
Bbsar flow, g¢ L, at station— Fhear flow, a¢ Ly of station— i
J I : fmt fm1 jm2 i=3 =i i-
=0 i=l =3 {=3 f=t =5 =0 im1 =3 im3 {=d fmb
0 0.8771 0. 0570 0. 0004 0.0010 0. 0007 0. D004
0 01847 | o100 0. 0109 0. 0053 0. 0034 0. 028 0 0 472 Q. 0074 0.0110 0.0073 0 0043 0. 00 1 L0mE | . . 0048 . 0004 . 0005 . 0003
1 i N7 L0148 . 0073 1 LO47s . 0610 (B340 L0184 L0120 Pl 03l | ~.0M8 | —.008 | — —, 0002 . DO0)
2| —.00l8 .18 Wit L0187 0187 ,0lo4 3 | —om L0301 L0305 . .01 L0119 3| —. 00 J00L | —.0028 | —00i8 | —0007 | —. 0008
3| —.007 . 0160 L OL60 0134 .6110 | -0 | — L0112 010 QL7 .01%2 4 | —. o078 . L0037 | —.0008 | —0007 | —. 0004
4| ~.004l | —0070 L0011 L0078 0001 - 0063 4 | —o018 | — -, 0035 . . 0085 . s .000L | —.00m .03 L0011 .0000 | —.0002
& | —.0025 | — 0004 | —0004 | —. 0012 .48 5| —oo2 | - - - . 0000 . 007 6 L0018 | —.00i8 | —.0003 .ol . 000G , 0003
6 | ~.00% | —o003 | —0084 | —.0087 | —.00%0 | —.0008 6 | —oo3l | — - — 00 [ — —. 001 7 L0001 L0000 | —.0010 . 0001 . 0008 . 0004
7 | —~000 | —0028 | —o00i [ —0088 | — —. 0038 7| —oo31 | —ooss | —oo3L | —.006l | — 0087 | — o046 8 | — 0004 L0004 | —.0004 | — 0008 - 0001 .00
8| ~0028 | —002 | —o00Fm | —004d | —.008L | —.0080 8] —00a7 | —o0% | —0025 | —O00M [ —.o0f7 | — 002 0 | — 000t L0001 L0001 | — 00 | — 0002 - 0000
B | 0028 | —002 | —OpH | —o00n7 | —.0038 | ~.0045 0| —o0025 | —002 | —0025 | —opas | —o003 | —opd8 10 L0000 | =, 0001 + 0001 0000 | —.0008 | —. 0003
10 | —00M | —00M | —00@ | —.007 | —.006 | —.0034 W | —omd | —00% | —.003 | —002 | — 00 | — o00M0 11 0000 | —. 0001 + 0000 L0000 | —.000L | —. 0002
| —omxm | - —E | — —.0020 | —.om4 | —om | —oo2 | —002a | —.002l | — 000 | — o0 12 . 0000 . 0000 . 000 , 0000 . 0000 L0000
18 | —00% | —0019 | —0010 | —0018 | —.0018 | —.0008 2 | —00W@ | —0010 [ —.0010 | —0010 | — —. 0018 13 L0000 . 0000 < 0000 L 0000 . 0000 . 0000
3 | —.008 | —.008 | —o0016 | —.0018 | —.008 | —.0018 3| —gols | —0010 | — 0016 | —.0010 | ~—, D016 | ~—.0015 14 L0000 , 0000 40000 . 0000 . 0000 » 0000
W | —0012 | —.0012 | —.0013 | —0013 | —.0013 | —.0013 M | — 0013 | —008 | — 0013 | —0013 | —. -, 0013 15 . 0000 , 0000 4 0000 + 000) . 0000 L 0000
—0000 | =~ ~.0000 | —.0000 | — —. 0009 5| —000 | — -0 | — - —. 0010 16 L0000 L0000 « 0000 . 0000 . 0000 . 0000
16 | —0008 | —.0006 | —.0008 | —.0008 | —.0008 | —. 0008 0 | —0005 | —0000 | —0000 | —o000 | — - 17 , 0000 . 0000 . 0000 . 0000 . 0000 . 0000
7 | —0008 | —.0000 | —.0008 | —.0008 | — 0002 | —.0002 | =l | — - - - - 18 . 0000 . 0000 + 0000 . 0000 . 0000 0000
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(&) Conoentrated perturbetion load con stringer J=0 at

TABLE 27.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[Bm30; =310 m=30]

(b) Disirlbuted perturbation load on stringer f=0

ring f=0 botweon rings =0 and tm=1 (0) Shear parturbation load about shear pancl (0,0}
Btringer 1oad, pyy, at stotion— Biringer Yoad, pyy, 8t station— Btringar lond, pofL, at station—
k] ] }
im0 im1 {m2 {m3 fmd i=§ i=8 i=1 f=3 =3 {mq imd im0 {m] im3 fm3 i=d {m§ j=8

0 | c.mo00| 0.1 | 01107 | oome| o.0803| o.077 | o087 0 0 3000 0.1488 0.1083 0. 0885 0.0787 0. 0368 1 | —0.1805 | —0.0m8 | —0.0060 | —0.0031 | —0.0018 | —(.0008

1 0 13| .oeoe | Lossa | Lorer | Loesm | 1 L0753 1064 . 0803 . . 080 3 L0258 | —.0m4 | —.0185 | —. —.003 | —.0r3

3 0 .oz0c] .o818| .cs00| .00BO{ L0601 | 2 .08 .0E3 N L0043 L0418 , 0880 3 . G303 7 | —o0d7 | — - —. H

E 0 L0093 | 028 | o408 | L0485 | 4T | 3 .00H, L0197 L0384 L0434 4T3 4 . 0054 L0111 0088 | - -9 | —.00L7

4 0 | —o008| .o088| .owm3| .owW®| .03 . 4 | =00 . L0141 .28 0400 O8N 5 | —.0053 . 0082 . 0084 . 0028 0007 | —.0003

5 0 |—om2|—o0001| .cos6| .01:| .o1el| oum 5| - —. 0012 . 0028 .00M oM .03 ¢ | —.0037 | —. 0007 0030 L0031 (002 L0010

¢ 0 | — o004 | —.008 |- 0058 | .0071 | .03 8 L0001 | —.0012 | —.001E L0009 .0009 7 | —.0003 | —.009 . 0000 L0017 L0010 L0018

7 0 .0000 | —. 0011 | —, — 0018 0005 | 00N 7 L0000 | =004 | —0017 [ —.0080 [ - 0008 L0019 8 L0008 | ~.0012 | ~.0012 , 0000 . 0000 L0013

a 0 L0000 | —. —.0018 | —. 0084 | —, —. 0011 3 L0000 | —.000L | —.0000 | —. ~ 000 | —.0018 9 L0004 | —.000L | —.0010 | — —.000L . 0005

9 0 | —.0001~.0008]—. —.009 | — - o [ —000L [ —o0001 | —.0008 | —0013 | — —.0028 10 | ~.000 0003 | —.0009 | —0007 | —.0008 | —.

10 o | —.0003| — 0003 | —.0008 | —.0013 | — 002L | — 10 | —.0000 | —.0008 | —0004 | —.0008 | ~.0017 | —.0028 11 | —.0001 .0001 L0001 | —0003 | —. -

1L 0 | —.0002] —0004 | —.0008 | —.0010 | —.0018 [ —, 1L | —0001 | —0008 | —.0006 | —0008 | —.0013 | —.0020 12 L0000 . 0000 L0001 L0000 | —0008 | -

12 0 | —.0003| — 0008 | —.0008 | —.0010 | —. 0014 | —. 19 | —.0000 | — 0004 | —.0007 | —.000& | —.0012 | —.00L7 13 . 0000 . 0000 . 0000 . 0001 0000 | -

13 0 | —.0003 | —.0008 | —000% | —.00IL | —. 0OL4 | —. 00I8 13 | —.0003 | —0004& | —.0008 | —0010 | —0M3 | — 0016 14 . 0000 0000 . 0000 L0001 0000 | —.0001
14 o0 | ~.0003|—. 0007 | —00L0 | —.0013 | —. 0016 | —. 0019 14 | —.0003 | —0005 | ~0008 [ —00i1 | —.0014 | —.0017 15 , 0000 0000 L0000 . 0000 . 0000 . 0000
18 0 | —~.0004 | —.0007 | — 0011 | —. 0014 | — 0017 | —. 0020 18 | —0003 | —0008 | —0000 [ —0013 | —.0010 | — 0019 16 . 0000 0000 .0000 L0000 . 0000 . 0001
10 0 | —.0004|— —.0011 [ —. 0018 | —, 018 | —. 0012 18 | —.0003 | —0008 | —0009 | —0013 | —.0017 | — 00% 17 . 0000 . 0000 0000 . 0000 . 0000 . 0000
17 0 | —.004|— =001 | —, 0018 | —.0019 | —. 0028 17 | —.0000 | —0000 | —.0000 [ —o0013 | —.0017 | —.002L 18 . 0000 0000 + 0000 . 0000 L 0000 . 0000
18 0 | —.0004 | — 0008 | = 0011 | —, G015 | —, 0010 | —. 0023 18 | —.000% | —.0008 | —0000 | —OM3 | —.0017 | —.002L .

Bhear flow, ¢y, ot statlon—
Bhoar flow, ¢y L, at station— Hhear fow, g1 L, at station— 1 .
I 1 fm0 {=1 =2 {=3 14 18
=0 jal im3 =3 =4 1=8 =0 =1 {m3 fm3 =i =5
0 0.7TI74 .04 | oot 0. 0003 0. 0031 0. 0017

0 0.1856 | 0.0M8 001 0. 0038 0.0043 0. 0030 o 0.1901 ©.0807 0.0216 0.00% 0. 0054 0.00%0 1 L1084 | =088 | —. L0018 L0015 L0010
1 R . 0401 Lol Niitiod L0113 . 0081 1 L0306 .0490 . 0367 L0214 0138 . 0098 ] o8 | —o0s | —.01M | —.0042 | —00i3 [ —.0003
a2 L0047 Ny . B0 L0187 L0143 L0110 3 | —.0008 L0164 L0247 .0213 0164 L0135 3| —.com8 o183 | —.o00% | —0040 | —005 | —.0014
3| —.00 , 0044 .01z . 0137 L0120 L0108 3| —.0056 | —.0007 . 0090 .0 L0117 4 | —.01e8 N L0048 | — 0003 | —.0015 | —.0013
4| —0oH | - Q014 . 0058 .0076 L0079 4| —o0034 | —.0063 | —.0015 . .00 8 | —.00 | — 0009 Q048 . 00 L0004 | —.D004
5| —oom | - — 048 | —.0000 L0010 . 003G 5 | —ooa4 | —o03 | —0063 | — o028 0008 L0019 ] L0014 | —.00 L0009 .0 L0015 . 0008
6| —o00w | —oo4l | —0068 | —.004 | —.00d | — 0005 6 | —00r | —00% | —o0M9 | —.0050 | —.0033 | —.0004 7 L0019 | —.000 | —.o0L4 L0007 L O3 L0010
7| —o0m | —.00% | —0043 | —.0080 [ —.0044 | — 00 7| —o0® | —o00% | — - — 0048 | — 0019 ] - 6003 0001 | —.0013 | —.0008 0004 L0007
8| —otmr | —.0008 | —o0m | —.o00fl [ —.o048 | — 0044 3| —o0m8 | —o0 | —002 | — — 04 | —.0045 ¢ | —o0004 (0008 | —.000¢ | —.0008 | —.0004 L0001
9| —o00% | —.0028 | —0025 | —.00M | —.0023 | — 0043 ¢ | —o00® | —008 | —0035 | — - 003 | —.0M0 10 | —.0003 L0003 L0002 | —.0004 | —.0008 | —.0002
10 | —.0084 | —.0024 | — 0023 | —00M | —.0029 | —.00M 10 | —o0d | —0m | —00B [ - — 002 | —.o03l 11 L0000 | —.0001 . 0003 L0000 | —.0004 | —. 004
i1 0052 | —-.008 | —008L | —00m | —.00R | — 008 1 | —om | - —0023 | —oom | —002t | —.00M 1 L0000 | —.0001 ~0001 L0002 | —.0001 [ —.0002
13 | —o000 | —008 | — —0018 | —.0018 | —.0020 % | —000 | —000 | —.0010 | —0010¢ | —0018 | —.0010 13 +0000 . 0000 . 0000 L0001 | 0000 | —.0000
13 | =006 | ~.0018 | —00G | —.0018 | —o0018 | —.00L5 13 | —.0018 { —.0016 | —.0018 | —0018 | —.0018 | —.CC15 14 . 0000 L0000 . 0000 . 0000 . 0000 L0000
14 | =003 | —.0013 | — ~.0013 | —.003 | —.003 4 | —om3 | —.om8 | —om3 | —o013 { —om3 | —.0012 16 . 0000 . 0000 . 0000 . 0000 . 0000 . 0000
15 | —0000 | —o00@ | — — 0009 | —.000% | —.0000 15 | —0009 | ~ —.0009 | —oo00 [ — - 18 . 0000 L0000 - 0000 . 0000 .0000 ~0000
18 | —o000 | —.co08 | —o0008 [ —0006 | —.0008 | —.0008 16 | —o0008 | —.0008 | —.0000 | —o0008 [ —. - 17 . Q000 L0000 . 0000 . 0000 .0000 - 0000
ST —000 | ~.0002 | —002 | —.0003 | —.0003 17 | —o002 | —o002 | —o00d | —O0® | —.00B | —. 18 . 0000 L0000 L0000 . 0000 .0000 - 0000
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(a) Concentrated perturbation load on stringer j=0 at

TABLL 28—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD

[B = 100; Comm 24 10% m = 30]

(b} Distributed perturbation load on stringer j==0

ring =0 between rings s==0 and =1 (o) Shear perturbetlon load about shear panel (0,0)
Biringer load, py, at sutlon— Stringer load, py, et station— Stringor load, /Ly ot datheo—
3 H J
i=0 {al i=l im3 {=d =g 1=8 {m1 im2 {=3 I=4 {=p img jml im3 (=3 {e=d 1= =g
0 0.5000 | O0.2¢33 | 01891 | O.1528 ) O0.0083 | 0.0630 | 0.0748 1] 0. 3683 0. 2135 0. 1433 €. 1083 0, 0005 0.0788 1 | —0 T | —01141 | —0.0468 { —0.0208 | —0. 0100 | —O. 0084
1 1] TR 033 . 083 L0818 . 076 - 080 1 . (HBE . OBND L0918 . 0850 0783 0718 3 . qEas —. 0280 -, 0208 —.0e7 —. 0138 —. 09l
2 ] L0287 458 L OHe L0878 . 0880 . 00 3 L0187 .37 . 0567 . (568 . 0580 - 05T 3 . 0381 . 0090 ~., 0038 —0015 - —. 0008
3 0 . 00 {316 0310 .3 .10 . (431 3 . 0041 Rl . 0263 (344 . 0383 . 431 4 . 0181 . Q158 .00 . 0014 —. 0016 -, Qa7
4 0 L0028 0036 L0158 L0218 . 0358 . (300 4 . O00Q . (0568 L0154 L0189 GH3 0253 -} —. 0004 . 0098 . 0087 L0054 LQom . 0008
5 0 . 0003 002 . 0006 0110 0153 . 0188 5 , (000 L0013 OS5 . 0083 L0131 L0170 8 —. 0050 0028 . 0087 ‘W&O 0041 L0037
[ 0 - (0001 0001 0017 0048 L0072 0101 6 » 000G -, G001 0008 002 . 0087 . 0087 7 —. 0033 —. 0017 . 0019 . 034 . 0038 . 0031
T 0 —. 0001 | —.0006 | —. 004 . 0008 L0028 7 . 0000 -, 0003 —., 0005 . 0000 0013 L0031 ] —. 0008 —.00H —. 0007 L0011 001}, JO00H
8 [ = 0001 | —, 0006 | —, 0008 | — 0010 | —. 0008 8 . 0000 -, 0003 -, 0007 —. 0010 —, 0008 —., 0001 9 . 0008 —. 0016 —. 0018 =, 0000 + 0008 0018
9 0 — 00l | —. 004 | — 0008 | — (014 | — 0018 | —, 0014 '] o 0000 —, (003 —., 0003 -, 0012 -, 00156 -, 0015 10 . 0008 —. 0004 —. 0013 .0011. - 0001
10 0 —, 0008 | —, 0003 | —, (008 —.WIB —. 0018 | —. 10 . 0000 —. 0003 —. (005 —. 010 —. 0018 ., 0020 11 . 0001 . 0001 «—, 0003 —. 0010 —. 0000 —
11 0 —. 0002 | ~. 0004 | — 0007 | — 0012 | —, 0017 | —. 00X 11 —. 00 —, (00 —, (00 -—. Q000 -, 0015 —, 0020 12 —. 0001 . 0003 ~, 0001 —. 0005 —. 0008 —. 0007
12 0 — 0003 | =, 0008 | —, 0008 | —, 0011 | —, (0168 | —. 002 11 -, (001 —. (04 -, (000 -, 0010 —. 0014 —. 0019 13 —. 0001 . 0001 . 0001 —. 0002 —. 0008 —, 0008
18 0 ~. 0003 | —. 0008 | —. 0006 | —.0012 | —.0016 | ~. 0021 13 -, 0001 —, (005 —. 0007 —. 0010 —, 0014 —. 0018 14 . 0000 . 0000 . 0001 . 0000 -, 0003 . 0004
14 0 - 0003 | —. 0007 | —.0010 | —. (013 | —, 0018 | —, Q020 14 . 0002 -, 0005 —. 0008 —. 0011 -, 0015 -, 0018 15 . 0000 . 0000 . 0000 . 0001 . 0000 ~=. 0001
15 0 — 00 | —. 0007 | —.00 - 0014 | —. 0017 | —. 0021 15 —. 002 -, 0006 —. 0000 —. 012 —. (018 - )19 18 . 0000 « 0000 . 0000 . 000L . 0001 . 0000
14 0 — 0004 | —. 0007 | —. 0011 | —~.(0LG | —. 0018 | —. 18 —. 02 -, (006 —. Q000 —. 0013 —, 0018 - 0020 17 . 0000 « 0000 . 0000 . 0000 . 0001 . 0000
17 a —.0004 | —, 0008 | —, Q0L | —,O0LE | —. OOLG | —. 0032 17 —. 0003 —. 0008 —. 0010 —. 0013 -—. Q017 —. 03l 18 . 0000 0000 + 0000 . 0000 « 0000 . 0000
18 0 —, 0004 | —, 0008 | —, 00LL | —. 0018 | —. 001G | —, QU2 18 —. 0003 —, 0008 —. 0010 —. 0012 —. 017 —. 0031
Bhear flow, g4, ot station-
Bhear flow, gL, at statlon— Bhear flow, 411, at station— ]
J I im0 =1 1=2 1=3 fmd {8
im0 fml {m2 jm3 fmq {mf im0 jml {m2 {=3 jmiq (L1 ]
0 Q. 5000 0, 1086 0, 6506 0, 026 00118 0088
0 0. 1188 0. 90 [Pl ) 0.0 0. 0073 L 0045 0 0 1317 0.0779 0. 0348 0.01710 0. 0004 0. 0058 1 < 1447 - —. 0140 —. 0025 . 0012 ie
1 . G381 . 381 a3 . 0196 L0143 . 0108 1 . . 0375 L3117 . 0187 .01R2 3 .0BLY -, 0130 —, 0163 -, 0057 —, 0050 —. 00
'] . 00G3 oLTs .01 L0184 L0139 L0115 3 . L0141 . 0181 0178 L0153 L0137 3 0168 0147 —, 0032 —, (058 —, 0048 —. 003
3 —. 0001 . 0081 . .01l L0103 . 0085 3 —. 0010 . 0025 .0073 . 0009 L0103 . 0000 4 —. 0108 L0151 . 0054 L O —. 0018 -, 003
4 —~, 00327 —.0013 0019 . 0043 . 0085 . 0081 4 - 0027 - 002 . 0004 . 0031 . OHY . 058 [ —. 0158 0048 . 006 L0033 . 0009 —. 0003
5 —, D020 -, 0025 —. 081 —. 0003 . 0013 .00 5 -, 0028 -, 0025 ~—, 0020 —. 0013 . 0000 L0019 8 —. 0087 - 0034 . 0035 Riir- L0011
[ —, 0029 —. 0027 —. 037 -, 0028 —. 0016 -, 0005 L] -, 0027 -, 0033 —., 0038 —. 0033 —. 0022 —. 0011 7 L0007 - —, 0002 . 0020 0021 0016
7 —, 0033 —. 0023 —_ —. 0028 —. 0023 —. 0025 7 -, 0027 —. Q30 —, 003 —, 0038 —. 0035 . 0029 8 L0020 - —. 0019 . 0001 .(010 0012
8 - a7 -, 0039 -, D034 -, 07 —. 07 -, W 8 — - - -, 0020 - —. 0038 '} .0010 —. 0008 —. 0017 —, 09 . 0000 . 0006
[} - -, (88 -, 003 -, 0022 -, 0035 -, 0030 9 - - - - - —. 0028 10 . 0000 . 0004 —. 0009 —. 0010 —, 0006 —. 0001
10 - -, 0084 -, 004 -, 0027 -, 0030 -, 002 10 - - - - - —. 0031 1 —. 0003 < 000+ —. 0001 ~—. 0009 —. 0007 —. 0008
1L - -, 0022 -, 001 -, 0083 -, 0085 - 11 -, 0= - - - —, 00M —. 0028 12 —. 0003 0001 . 0002 -, 0ood —. 0008 —., 0008
12 —. 019 —. 0019 —. 0019 —. 0019 —, 0020 - 13 —. 0019 —. 0010 —. 0019 -, 0019 -, 0019 -, 0021 132 . 0000 . 0000 . 0002 . 0001 —, 0002 —. 0004
13 —. 0018 —.0ne —. 0010 —. 016 —. 0019 —. 0017 13 —. 0018 —. 0010 —. 0010 -, 0010 -, 0010 -—. 0018 14 . 0001 . 0000 . 0001 . 0002 . 0000 —. 0002
14 —. 0013 —, 0013 —. 0013 —. 0013 —. 0013 —. 013 14 —-. (013 —. 0013 —. 013 - 013 -, 0013 -, 0013 15 0001 . 0000 . 0000 .000L . 0001 . 0000
15 - =, 0009 —. 09 —. 0009 —, 009 —. 0000 15 — (R —. 0000 . 0000 - - =, D000 18 » 0000 . 0000 . 0000 . 0000 .000L . 0000
18 - —. 003 — — —. DOOG — 16 —, 00 — = - - —, 0008 17 . 0000 « 0000) - 0000 . 0000 . 0000 0001
17 —. 0003 - - —, 002 — - 17 - -~ - - - —, 0002 18 . 0000 <0000 . 0000 . 0000 . 0000 0001
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TABLE 20.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD
[ = 300; C = 3 X 105 m = 36]

(8) Concentrated porturbation lerd on strlnger jm( ot

(b) Distributed perturbation load on stringer jw0
botweoe 7

ring +=0 n rings §=0 and i=1 {0} Shear perturbation load about shear pansl (0,0)
Stringor Joad, pis, at statlon— Biringer losd, py, nt station— Biringor lond, pif 5, ob station—
J 1 J
1=l {m] {md {ad Jmd 1=6 1=6 {ml {m3 =3 fmd {af =it {ml =2 {m3 imd fmy (L 1]
0| abopo{ 03307 | gd2d| 013 | o.1438 | oued| o013 0| o412 | ogt3 | o100 [ Q1018 [ o108 | 0.1003 1 2030 | 0213 | —0.1260 | ~0.0744 | —0.0453 | —0.0258
1 0 L0708 | .on40 | Lomd3 | L0814 | 07T 1 . 0306 L0070 L0811 L DBdS . 0830 Lo 3 L4 | —0a5 | - —.037 | —.0291 | —.09%8
2 0 ol | .0208 | .05 ]| 0480 | .0MGY | 017 ] .00A3 L0734 <0360 420 L O4TR . 0508 3 L0334 04 | —i0010 | —.0071 | —.0008 | —.0107
3 0 0070 | .0i45 | o311 | o280 | .0%00 ] 0348 3 .00 .0103 017 L0240 . 0338 .08 4 030 .or10 . 0001 .00y .00 | —.0021
i 0 . 0118 | Lo1ss | oI | . 4 L0018 . 0083 . 0000 .01 RiTtH Lol 5 L0078 .0133 .ol08 L0074 . 0048 . 0028
5 0 oold | . L0063 | L0001 | L0110 | L0148 5 L0008 0054 <0080 L0077 . 0106 L0132 4 | —001d L G070 . 0083 L0074 L0050 L 004
i 0 L0000 | .0010 ] L0031 | .00MD 0 . 0003 . 0010 .00 . 003 . 0058 L0078 7 | —.o00%0 . 0016 L0047 . 0065 .0053 . 0048
7 0 . 009 [ -oox 0047 7 .o001 0008 | Co0os L0018 , 007 - 0040 8 | —o009 | — 0014 0014 . 0030 . 0037 L0038
8 0 . 0000 | .000G | 0006 | L0011 | 0019 8 . 0000 ~ 0000 . 0001 . 0003 . 0008 L0015 9 | —o001L | — o003 | — o007 . 0000 L0019 . 0028
0 0 | —0%01 | — 0003 | — 0003 | — 003 | —000a | .0001 9 2000 [ — 0000 | —.0003 { —.0003 | —.0003 | —. 0000 10 o001 | —o0ty | —o0i8 | -, - 0004 .0011
10 0 | —.000L | —.0003 | — 0000 | —. 0008 | — 0000 | — 10 | —000l | —0002 | — 0006 | —0007 | —.0000 | —. 0000 11 oot | —ip00o | —.0015 | —.0018 | —.0008 -0000
i1 0 | —.0003]| — 0004 | — 0007 [ — 0010 | ~.0013 | —. 0013 U | ~000t | —.0003 | —0008 | —0000 | —.00I2 | —.0004 2 0003 | —.0003 | —.0010 | ~.001% | —0010 | —.0008
13 0 | —.0003 | — 0008 | —. 0008 | — 0013 | —.0018 | ~.0010 13| ~o001 | —.0003 [ —.000T | —.0010 | —.0013 | —. 001 13 L0001 .000f | —.0008 [ —.0000 | —0010 | —.0008
i3 0 | —.0003 | — 0000 | ~, 0000 | — 0013 [ —, 0018 | — 13| ~0008 | —0004 [ —0007 | —00L [ —01d | —.0018 i . 0000 0001 | —000L | ~.0008 | —.0010 | —.0000
i 0 | —.0008 | ~. 0007 | ~.0010 | —. 0013 | —.0017 | —. 0031 4 | —0008 | —0006 { — 0008 | —00I3 [ —.0018 [ —. 0019 15 | — 000t . 0001 (0001 | ~.0002 | —0006 | —.0007
15 0 | — 0004 | — — 0L | —.0014 | — 0018 | — 15 [ - — 0008 | —0009 | —001% | —.0018 | —. 0020 18 . 0000 . 0000 - 0001 L0000 | —.c002 [ —. 0004
16 0 | —.0004 | — —.00LL | —. 0018 | —.0010 | —. 0023 1| - —.0008 | —0000 | —0013 | —~.0017 | —.00d1 7 - 0000 - 0000 . 0001 0000 | —.000L [ — 0003
17 0 | — 0004 | — —. 0011 | —.0018 | —. 0019 | —, 0023 17 | - —.0006 | —.000 | —.0018 | ~.0017 | —.0031 15 - 0000 . G000 . 0000 . 0000 0000 [ —,000L
18 0 | —.0004 | — —.0013 | —.0015 | —. 0029 | —. 0023 18 | — —.0006 | —.0010 | —.0018 | —.0007 | —.00H
Bhear Sow at slation—
Bhear fow, gL, at statlon— Bhear flow, guL, st ststion— ; i
] ! {m0 {ml fm3 {m3 fmd im5
(L] {m] fm3 {m3 (L2 fm im0 fml fra2 =3 im4 imd
0| o4at | o030 | o060 | oo0f00 | o.0me7 | 00168
o | ooma | o0 | ool 0.0103 | 0.0127 | 0©.0080 0 00308 | 00630 | o003 | o.oMa | o.0i87 1 87 | —.0007 | —.0257 | —.0108 | —.0035 | —. 0002
1 . 0301 200 . . 0100 L0188 -01%0 1 . 028 . 0285 L0add L0208 .0l 2 168 | —.olée | —o01% | —.ou7 | —.c08L | — 008t
3 & 0125 .0131 .0138 oLy 0108 2 . 0002 0114 0120 .0129 L0113 ] .04d0 0108 | —.00% | —.00%8 | —.c084 | —lood8
2 - 0084 L0071 0074 3 - 0094 . 0040 . 0058 - 0063 .0073 i | — 0019 -0187 L0044 | —.0002 | —00lp | —. 0034
4 | —.0004 0003 .00l -003L L0087 0042 4 | ~—.0006 - 0002 . 0018 - 0018 - 0034 6 | —.o17L L0110 .007 - 0031 L0000 | — 0003
6 | —.008 | —.0014 | — 0006 . 0009 0010 0010 & | ~0017 [ ~—0007 | — 0010 | —.0002 . 0000 8| —.0u3 . 0037 - 0087 OO - 0084 L0013
6| — - —0031 | —o00t6 | —o010 [ — 0| —o0as | — - —0018 | —. 0013 7| —o0ss | — o028 . 006 .05 . 0038 0018
7 | —o005 [ —.0038 [ —0038 | — —omL | =017 7| ~ - - -0 | ~ 00 B | —oo03 [ —oMs | — L0014 L0019 . 0018
8 | 0088 | —omy | —oow | —.009 | —0028 | —.0025 8 | —0028 | —.0028 | — - - 0 0014 | —.00% | —.0018 . 000L - 0009 001
| - —oma | - -0 | —om | - 9 | —0035 | —0025 | — - - 0029 10 (0013 | —o018 | —0020 [ —.0009 - 0000 - 0005
w | —oet | —omt | —om | —o02r | —o0ms | —o0 10 | —ooH | —00H [ — - —. 0037 11 0008 | —o002 | —o0l4 | —.0018 | — —. 0001
n| - —oal | —om | —ooat | —.025 | — 00 n | —oem | —oom | — 03 | —.0m3 | —00H 3 | —o00t o004 | —.0008 | —0010 | —. ~. 0005
12 | —o0le | —o00i9 | —o0t9 | —om0 | —omat | —oom 3 | —oo1 | —ooe | —o0019 [ —0mm0 [ — o031 1 | —o0 . 0004 L0000 | —.0008 | —. —. 000G
13| —oo8 | — —.0018 | —.0018 | —O0l7 | — 0oL 13| —oowe | —o0018 | —oote | —.ooi8 | —.o01r 14 | — 000 .02 10003 | —0002 | -, —. 0005
| —op1g | —o0l | —0013 | —0013 | —.0013 | ~—.0014 14 | —0013 | —o0013 | —0013 | —.013 | —.om3 15 | —.0001 - 0000 +0003 0L | —, —. 0003
18 | —0010 | —0008 | —.0010 | —.0009 | — 0010 | — O0LO | —0010 | —o0000 | —.0010 | —.oo0o | —.o0I0 16 - 0000 . 0000 <0001 L0003 L0000 | —.0001
] - — o008 | ~ —.0000 | —.0008 | —. 0008 16 | —0008 | —0008 | —oo0a [ —.om08 [ —. 0000 7 - 0000 . 0000 . 0000 . 0003 . 000% - 0000
17 | —o003 | —0002 | —. —- 002 | —00m | — 000z 7 | —000a | —0003 | —0003 | —ooca | — o0 18 . 0000 + 000 . 0000 .00m L0002 L0001
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TABLE 30.—LOAD DISTRIBUTION DUE TO A UNIT PERTURBATION LOAD
[B=1,000; C=2 X 10% m=34]

(a) Conocentrated perturbation load on stringer ;=0 at

(b) Distributed perturbation load on siringer f==0

ring i= between rings +m( and =1 {0) Shear perturbation load about shear panel (0,0)
Btringor 1oad, oy, st station— Birhrger 1oad, pa, ot staf{on— Btringer load, po/L, at station—
] J
{=0 Jul fm3 =3 {4 i=f img fml =2 =3 fomd ({211 {=G fm1 fmg im3 fmdg {mb im8

0 | 05000 o401 | o328 | ozm2| o 0.1910 | 0.1088 0 048 | 00 03084 0. 184 . 2080 0. 1782 1 | ~04188 | —0.313 | —~013%6 | —0.1733 | —0.1205 | —O0.047E

L 0 o3| .oM3 | Loem| Lovdy | L07e0 | oS00 1 .a1r7 . Ol . 0611 (T3 o789 o7es 2 L0140 | —.0lp8 | —03M | —oms | —os0 | —.0357

3 0 o5y | Lot | . L0361 | .03 2 - 0045 .01 . 0207 e . 0387 . 0373 3 . 0F0 L0097 (0007 | —0047 | —00R2 | —.0108

3 ] o4 | .00y | .oiza | .oie0 | .ole2 | o3 3 L0021 L0083 .Ql02 L0141 Wilted . 0203 i .0x37 L0147 . o0a6 . 0044 L0018 | —. 0004

i 0 Joom | L0048 | .o00vs| 0088 | .olaL| L0143 4 L0011 . 0036 . 0001 . 0088 . 0100 L0133 5 L0139 - 0157 .0103 . 0078 . 0084 . 0037
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